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1 Title of Invention 

DIHYDBOPYRAZOLOPYRIDINE COMPOUNDS 

2 Claims 

1. A dihydropyrazolopyridine compound of the formula (I): 




(I) 

H 

wherein 

R° is hydrogen, alkyl, aralkyl/ acyl, cycloalkyl, 

formyl, haloalkyl, aminoalkyl, alkoxyalkyl, 
phenoxyalkyl, hydroxyalkyl, aminocarbonyl, 
alkyl thiocarbonyl, carboxyalkyl, cycloalkoxyalkyl, 
alkylsulfinyl, alkylsulf onyl, phenylsulfonyl, 
phenyl sulfinyl, mercaptoalkyl, alkylthioalkyl, 
acyloxyacetyl/ acyloxyalkyl, phenyl optionally 
having substituent (s) , aromatic heterocyclic 
group optionally having substituent (s) , 
phenylalkyl optionally having substituent (s) , or 
a group of the formula: -COOR® (wherein is 
hydrogen, alkyl, aryl optionally having 
substituent (s) or aralkyl optionally having 
substituent (s) ) ; 

R^ is hydrogen; 

R^ is hydrogen, alkyl, aralkyl, acyl, cycloalkyl, 

hydroxy, thiol, halogen, amino, formyl, carboxy, 
cyano, nitro, alkylthio, haloalkyl, aminoalkyl, 
acylamino, alkoxy, cycloalkoxy, phenoxy, 
phenylalkoxy, aminoalkoxy, alkoxyalkyl, 
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phenoxyalkyl/ hydroxyalkyl, alkoxycarbonyl/ 
aminocarbonyl, alkylthiocarbonyl, carboxyalkyl, 
cycloalkoxyalkyl, phenylthio, alkylsulf inyl, 
alkylsulf onyl , phenyl sul fonyl , luercaptoal kyl , 
alkylthioalkyl, phenyl optionally having 
substituent (s) , aromatic heterocyclic group or 
phenylalkyl; 
is 

(1) alkyl or haloalkyl, 

(2) cycloalkyl, 

(3) phenyl optionally having substituent (s) , 

(4) aromatic heterocyclic group, 

(5) a group derived from a benzene ring fused with 
a saturated or unsaturated 5 or 6 membered 
carbocyclic ring, 

(6) a group derived from a benzene ring fused with 
a saturated or unsaturated 5 to 7 membered 
carbocyclic ring containing 1 to 3 heteroatom(s) / 
or 

(7) a group derived from a 5 to 7 membered 
saturated or unsaturated carbocyclic ring 
containing 1 to 3 heteroatom (s) , which is fused 
with a benzene ring, 

wherein the groups of (2) to (7) may have one or 
more substituent (s) , or 

a group selected from the groups represented by 
the following formulas (II) and (III) : 




(II) (III) 

wherein and r"^ are each phenyl optionally having 
substituent (s) or an aromatic heterocyclic group, 
or R^ and in conjunction form a ring optionally 
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containing heteroatoin(s) ^ wherein the ring may be 

fused with a benzene ring optionally having 

substituent (s) ; 

is alkoxycarbonyl/ 

alkylcarbonyl^ 

alkylsulfonyl, 

alkylsulf inyl, 

phenylsulf inyl, 

phenylsul f ony 1 , 

dialkylphosphinyl, 

dialkylphosphonyl , 

phenyl optionally having substituent (s) ^ 

an aromatic heterocyclic group having 

substituent (s) , 

cyano or nitro; and 

is alkyl, 

phenylaminoal kyl , 

acyl, 

acylalkyl, 
aminocarbonyl/ 
arylaminocarbonyl , 

a saturated or unsaturated 4 to 7 membered 
heterocyclic ring optionally having substituent (s) , 
a saturated 3 to 7 membered carbocyclic ring 
having substituent (s) , 

alkyl substituted by a saturated or unsaturated 4 
to 7 membered ring containing 1 or 2 nitrogen 
atom(s), which optionally has a substituent, or 
a group of the formula: - {CH2) nNR^^R^^ wherein n is 
an integer of 1 to 4, R^^ is hydrogen, alkyl, 
alkylsulfonyl, phenylsulfonyl, phenylalkylsulfonyl, 
alkylsulfinyl, phenylsulf inyl, phenylalkylsulf inyl, 
alkoxycarbonyl , phenoxycarbonyl , 
phenylalkoxycarbonyl, alkylcarbonyl, 
phenylcarbonyl or phenylalkylcarbonyl, and R^^ is 
hydrogen or alkyl. 
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provided that when R^, and R^ are each hydrogen, R'' is 
inethoxycarbonyl and R^ is methyl, then R^ should not be 
phenyl, 2-chlorophenyl, 3-nitrophenyl, 4-carboxyphenyl or 
4-inethoxycarbonylphenyl, and when R^ is alkyl, then R^ is 
not alkoxycarbonyl/ alkylsulfonyl, alkylsulfinyl, 
phenylsulfinyl, phenylsulfonyl, dialkylphosphinyl, 
dialkylphosphonyl, cyano or nitro, 

or an optically active form thereof, or a pharmaceutically 
acceptable salt thereof. 

2. The dihydropyrazolopyridine compound of claim 1, wherein 
R^ is hydrogen or alkyl, or an optically active form 
thereof, or a pharmaceutically acceptable salt thereof. 

3. The dihydropyrazolopyridine compound of claim 1, wherein 
R^ is phenyl optionally having 1 to 3 substituent (s) , 
naphthyl, 2, 1, 3-benzoxadiazol-4-yl or 3, 4-dihydro-2H- 
benzopyran-8-yl, or an optically active form thereof, or a 
pharmaceutically acceptable salt thereof. 

4. The dihydropyrazolopyridine compound of claim 1, wherein 
R"* is alkoxycarbonyl having 2 to 5 carbon atoms, 
alkylcarbonyl having 2 to 5 carbon atoms, alkylsulfonyl 
having 1 to 4 carbon atoms, or alkylsulf inyl having 1 to 4 
carbon atoms, or an optically active form thereof, or a 
pharmaceutically acceptable salt thereof. 

5. The dihydropyrazolopyridine compound of claim 1, wherein 
R^ is a group of the formula: - (CH2) nNR^^R^^ wherein n is an 
integer of 1 to 4, R^^ is hydrngpn. ;^lVyT or alkoxycarbonyl 
and R^^ is hydrogen or alkyl, or an optically active form 
thereof, or a pharmaceutically acceptable salt thereof. 

6. The dihydropyrazolopyridine compound of claim 1, wherein 
R° is hydrogen or a group of the formula: -COOR® (wherein R® 
is alkyl, aryl optionally having substituent (s) or aralkyl 
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optionally having substituent (s) ) , or an optically active 
form thereof, or a pharmaceutically acceptable salt thereof. 

7. The dihydropyrazolopyridine compound of claim 1, which 
is selected from the group consisting of 

(2) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- 
(piperidin-4-yl) -2H-pyrazolo [3, 4-i:>] pyridine, 

(3) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (l- 
methylpiperidin-4-yl)-2H-pyrazolo[3, 4-2>] pyridine, 

(11) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (4- 
methylmorpholin-2-yl) -2H-pyrazolo [3, 4-b] pyridine, 

(14) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro~6- (1- 
methyl-1, 2, 3, 6-tetrahydropyridin-4-yl) -2Jf-pyrazolo [3, 4-b] - 
pyridine, 

(23) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (4- 
(N,N-dimethylamino) cyclohexyl) -2H-pyrazolo [3, 4-b] pyridine, 
(27) 6- (1-Acetyl-l, 2, 3, 6-tetrahydropyridin-4-yl) -4- (2, 1,3- 

benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-2/f-pyrazolo [3, 4-b] - 

pyridine, 

(33) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (1- 
ethylpiperidin-4-yl) -2//-pyrazolo [3, 4-b] pyridine, 

( 37 ) 4- ( 2-Bromo-3-cyanophenyl ) -5-cyano-4 , 7-dihydro-6- 
(piperidin-4-yl) -2H-pyrazolo [3, 4-b] pyridine, 

(38) 4- (2-Bromo-3-cyanophenyl) -5-cyano-4,7-dihydro-6- (1- 
methylpiperidin-4-yl) -2H-pyrazolo [3, 4-b]pyridine, 

(41) 4- {2-Bromo-3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (1- 
methylpiperidin-3-yl) -2H-pyrazolo [3, 4-b]pyridine, 
(46) 4- (2-Bromo-3-cyanophenyl) -5-cyano-4,7-dihydro-6- (4- 

luc L,ii_y -Liiiw j.^i.*v>-i.j.i.4. *- J f fc-** ^j—fc—*-^ — s^t — F - -^jcj ' 

(48) 4- (2-Bromo-3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (1- 
methyl-1, 2, 3, 6-tetrahydropyridin-4-yl) -2H-pyrazolo [3, 4-b] - 
pyridine, 

(51) 6- (l-Acetylpiperidin-4-yl)-4- (2-bromo-3-cyanophenyl) - 
5-cyano-4 , 7-dihydro-2Jf-pyrazolo [ 3, 4-b] pyridine, 

(52) 6- (l-Benzoylpiperidin-4-yl) -4- (2-bromo-3-cyanophenyl) - 
5-cyano-4 , 7-dihydro-2H-pyrazolo [3, 4-b] pyridine, 
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(53) 4- (2-Bromo-3-cyanophenyl) -5-cyano-4, 7-clihydro-6- (1- 
inethanesulfonylpiperidin-4-yl) -2H-pyra2olo (3, 4-jb] pyridine, 
(59) 4- (2, 1, 3-Ben20xadiazol-4-yl)-5-cyano-4, 7-dihydro-6-{4- 
oxocyclohexan-l-yl) -2H-pyrazolo [3, 4-jb] pyridine, 

(62) 4- (2-Bronio-3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (2- 
oxocyclohexan-l-yl)-2H-pyra2olo [3, 4-Jb] pyridine, 

(63) 6-Acetylmethyl-4- (2-bromo-3-cyanophenyl) -5-cyano-4, 7- 
dihydro-2if-pyrazolo [ 3 , 4-jb] pyridine, 

(73) 5-Cyano-4,7-dihydro-4- (2, 3- (methylenedioxy) phenyl) -6- 

(piperidin-4-yl) -2H-pyrazolo [3, 4-jb] pyridine, 

(75) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-2H- 
pyrazolo[3,4-jb]pyridine-6-carboxylic acid phenylamide, 

(78) 4- (2-Chlorophenyl) -5-cyano-4, 7-dihydro-6-- (4-phenyl- 
piperazin-l-yl)methyl-2H-pyrazolo[3, 4-Jb] pyridine, 

(81) 6~Acetyl-4- (2~broino-3-cyanophenyl) -5-cyano-4, 7- 
dihydro-2if-pyrazolo[3, 4-jb] pyridine, 

(82) 6-Acetyl-4- (2, 1, 3-benzoxadiazol-4-yl) -5-cyano-4, 7- 
dihydro-2H-pyra2olo[3, 4-Jb] pyridine, 

(84) 4- (2-Bromo-3-cyanophenyl) -5- (pyridin-2-yl) -4, 7- 
dihydro-6-propyl-2H-pyra2olo [3, 4-jb] pyridine, 

(86) 4- (2-Chlorophenyl) -5-cyano-4, 7-dihydro-6- (pyrrolidin- 
3-yl) -2H-pyrazolo[3, 4-jb] pyridine, and 

(87) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5- {pyridin-2-yl) -4,7- 
dihydro-6-propyl-2if-pyrazolo [3, 4-Jb] pyridine, 

a tautomer thereof, an optically active form thereof, or a 
pharmaceutically acceptable salt thereof. 

8, A medicament comprising a dihydropyrazolopyridine 
compound of claim 1, an optically active form thereof, or a 

pihle salt thereof. 

9, A pharmaceutical composition comprising a 
dihydropyrazolopyridine compound of claim 1, an optically 
active form thereof, or a pharmaceutically acceptable salt 
thereof, and a pharmaceutically acceptable additive. 
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3 Detailed Description of Invention 

Technical field 

The present invention relates to new compounds for 
medicaments, which have a glycogen synthase kinase-3 beta 
(GSK-sp) -inhibitory activity, and use thereof. 

Background art 

« 

It has been reported that glycogen synthase kinase-3 
beta (GSK-3P) , a protein kinase, is involved in the causes 
of various diseases as noted in the following. 

Type-II diabetes is a disease in which the insulin 
reactivity of pancreatic p cells becomes low and glucose in 
blood increases. As a result, complications such as 
diabetic nephropathy, retinosis, heart disease and the like 
are induced. GSK-3p acts for inhibiting glycogen 
accumulation in peripheral tissues, lowering insulin 
response and increasing glucose in blood by phosphorylating 
glycogen synthase. Lithium having a GSK-3p-inhibitory 
activity actually lowers glucose in blood by a GSK-3p- 
inhibitory activity (Proc. Nat. Acad. Sci, 93, 8455 (1996)). 
Therefore, medicaments having a GSK-3p-inhibitory activity 
are considered to be a pharmaceutical agent effective for 
the improvement of Type II diabetes and complications 
thereof. 

The developmental mechanism of Alzheimer's dementia 
has not yet been elucidated. However, it is considered 
- that amyloid aggregation and neurofibril changes are 

closely related to the cause of the development. GSK-3P is 
invnlvpH in both the amyloid aggregation and the 
neurofibril changes as follows. (1) It binds with variant 
presenilin and increase production of insoluble amyloid 
(Proc. Nat. Acad. Sci., 95, 9637 (1998)). (2) It causes 
phosphorylation of the Tau protein, which causes 
neurofibril changes, and weakens the backbones of neurons 
to induce neuronal death (Neurosci. Lett., 128, 195 (1991)). 
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In addition to the above, (3) the direct involvement of 
GSK-Sp in neuronal death through inactivation of pyruvate 
dehydrogenase by phosphorylation to decrease the production 
amount of acetylcholine necessary for maintaining cell 
activity (Proc. Nat. Acad. Sci., 93, 2719 (1996)) has been 
reported. 

In addition, the effectiveness for AIDS 
encephalopathia as a neurodegenerative disease other than 
Alzheimer has been suggested. Tat, which is a protein 
produced by HIV virus that causes AIDS, .enhances GSK-sp 
activity in neurons to induce neuronal death (J. Neurochem, , 
73, 578 (1999)). From the above, GSK-Sp inhibitors are 
considered to be medicaments effective for improving 
neurodegenerative diseases including Alzheimer' s dementia. 

Lithium and valproic acid, which have anti-manic- 
depressive activity, have a GSK-3P inhibitory activity (J. 
Neurochem., 72, 1327 (1999)). The relationship between 
anti-manic-depressive activity and GSK-3p inhibitory 
activity is unclear, but a suppressive activity on glutamic 
acid toxicity is considered to be partly responsible for 
maintaining neuronal activity (Proc, Nat. Acad, Sci., 95, 
2642 (1998)), . Based on the foregoing, GSK-3p inhibitors 
are considered to be medicaments effective for improving 
manic-depressive psychosis. 

NF-AT, a transcription factor, is dephosphorylated by 
calcineurin to increase immunological responses (Science, 
275, 1930 (1997)), GSK-3p acts for suppressing 
immunological function by conversely phosphorylating NF-AT. 
Therefore, GSK-3P inhibitors are considered to be 

Incidentally, JP-A-3-272189 (invention drawn to an 
improved synthesis method of mevalolacton intermediates), 
JP-A-2-275878 (therapeutic agents for hyperlipoproteinemia 
and atherosclerosis) and JP-A-1-272584 (therapeutic agents 
for hyperlipoproteinemia) disclose pyrazolo [3, 4-Jb] pyridine 
compounds wherein the 6-position is either methyl, 
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isopropyl or cyclopropyl. These publications do not 
disclose or suggest any action of these compounds on GSK-3p 
or the central nervous system. 

The specifications of JP-A-59-65089, JP-A-59-118786, 
JP-A-60-56979, JP-A-60-197685 and the like disclose 6- 
methyl-4-substituted phenyl-4, 7-dihydropyrazolo [3, 4-b]- 
pyridine-5-carboxylate compounds used for the treatment of 
cardiovascular diseases, and they are produced by similar 
methods. The present inventors reproduced the following 
reaction A according to the method described in JP-A-59- 
65089/ but failed to obtain the compound of Example 14 
(formula (IV) in the following) described therein. They 
confirmed that only the pyrazolo [1, 5-a] pyrimidine 
derivative represented by the formula (V) could be produced. 
They measured IR, NMR and the melting point of the compound 
of the formula (V) and found them to be identical with IR, 
NMR and the melting point described in the specification of 
this publication. It is therefore concluded that an 
erroneous structural formula has been disclosed in these 
publications. In other words, 6-methyl-4-substituted 
phenyl-4 , 7-dihydropyrazolo [3, 4-jb] pyridine-5-carboxylate 
cannot be synthesized according to the methods described in 
these publications. 



The compound of the above formula (IV) can be 
synthesized according to the method described in J. Chem. 
Soc, Perkin Trans. 1, 947 (1996), and this publication 
discloses methyl 4- (2-chlorophenyl) -6-methyl-4, 7-dihydro- 




H 
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lH-pyrazolo[3, 4-jb]pyriciine-5-carboxylate and the like- 

Disclosure of the invention 

An object of the present invention is to provide 
novel compounds having a selective and strong inhibitory 
activity against glycogen synthase kinase-3 beta {GSK-3p) , 
and further, medicaments comprising them and pharmaceutical 
compositions comprising them. 

The present inventors have intensively studied to 
achieve the above object, and have found that 4,7- 
dihydropyrazolo- [3, 4-Jb] pyridine derivatives have a 
selective and strong inhibitory activity on GSK-3p, which 
resulted in the completion of the present invention. That 
is, the present invention relates to medicaments comprising, 
as an active ingredient, dihydropyrazolopyridine compounds 
represented by the following formula (I), which have a GSK- 
3p-inhibitory activity and can be used as medicaments, 
optical isomers thereof/ pharmaceutically acceptable salts 
thereof, or hydrates thereof. 
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The present invention provides the following. 
1. A dihydropyrazolopyridine compound of the formula (I): 




(I) 



H 



wherein 

R° is hydrogen, alkyl, aralkyl, acyl, cycloalkyl, 

formyl, haloalkyl, aminoalkyl, alkoxyalkyl, 
phenoxyalkyl, hydroxyalkyl, aminocarbonyl, 
alkyl thiocarbonyl, carboxyalkyl, cycloalkoxyalkyl, 
alkylsulfinyl, alkylsulf onyl, phenylsulfonyl, 
phenylsulfinyl, mercaptoalkyl, alkylthioalkyl, 
acyloxyacetyl/ acyloxyalkyl, phenyl optionally 
having substituent (s) , aromatic heterocyclic 
group optionally having substituent (s) , 
phenylalkyl optionally having substituent (s) , or 
a group of the formula: -COOR^ (wherein is 
hydrogen, alkyl, aryl optionally having 
substituent (s) or aralkyl optionally having 
substituent (s) ) ; 

R^ is hydrogen; 

r2 is hydrogen, alkyl, aralkyl, acyl, cycloalkyl, 

hydroxy, thiol, halogen, amino, formyl, carboxy, 
cyano, nitro, alkylthio, haloalkyl, aminoalkyl, 
acylamino, alkoxy, cycloalkoxy, phenoxy, 
phenylalkoxy, aminoalkoxy, alkoxyalkyl, 
phenoxyalkyl, hydroxyalkyl, alkoxycarbonyl, 
aminocarbonyl, alkyl thiocarbonyl, carboxyalkyl, 
cycloalkoxyalkyl, phenylthio, alkylsulf inyl, 
alkylsulfonyl, phenylsulfonyl, mercaptoalkyl, 
alkylthioalkyl, phenyl optionally having 
substituent (s) , aromatic heterocyclic group or 
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phenylalkyl; 

is 



(1) alkyl or haloalkyl, 

(2) cycloalkyl, 

(3) phenyl optionally having substituent (s) , 

(4) aromatic heterocyclic group, 

(5) a group derived from a benzene ring fused with 
a saturated or unsaturated 5 or 6 membered 

carbocyclic ring, 

(6) a group derived from a benzene ring fused with 
a saturated or unsaturated 5 to 7 membered 
carbocyclic ring containing 1 to 3 heteroatom(s) , 
or 

(7) a group derived from a 5 to 7 membered 
saturated or unsaturated carbocyclic ring 
containing 1 to 3 heteroatom (s) , which is fused 
with a benzene ring, 

wherein the groups of (2) to (7) may have one or 
more substituent (s) , or 

a group selected from the groups represented by 
the following formulas (II) and (III) : 



wherein and r'' are each phenyl optionally having 
substituent (s) or an aromatic heterocyclic group, 
or R^ and R^ in conjunction form a ring optionally 
containing heteroatom (s) , wherein the ring may be 
- fused with a benzene ring optionally having 
substituent (s) ; 
R^ is alkoxycarbonyl. 




(") 



(III) 



alkylcarbonyl, 
alkylsulfonyl, 
alkylsulf inyl, 
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phenylsulf inyl, 
phenylsul f onyl , 
dialkylphosphinyl, 

dialkylphosphonyl, 

phenyl optionally having substituent (s) , 

an aromatic heterocyclic group having 

substituent (s) , 

cyano or nitro; and 

is alkyl, 

phenylaminoalkyl, 

acyl, 

acylalkyl, 
aminocarbonyl , 
arylaminocarbony 1 , 

a saturated or unsaturated 4 to 7 membered 
■ heterocyclic ring optionally having substituent (s) , 
a saturated 3 to 7 membered carbocyclic ring 
having substituent (s) , 

alkyl substituted by a saturated or unsaturated 4 
to 7 membered ring containing 1 or 2 nitrogen 
atom(s), which optionally has a substituent, or 
a group of the formula: - (CH2) nNR^^R^^ wherein n is 
an integer of 1 to 4, R^^ is hydrogen, alkyl, 
alkylsulfonyl, phenylsulf onyl, phenylalkylsulfonyl, 
alkylsulfinyl, phenylsulf inyl, phenylalkylsulf inyl, 
al koxycarbony 1 , phenoxycarbonyl , 
phenylalkoxycarbonyl, alkylcarbonyl, 
phenylcarbonyl or phenylalkylcarbonyl, and R^^ is 
hydrogen or alkyl, 
provided that when R*^, R^ and R^ are each hydrogen, R"* is 
methoxycarbonyl and R^ is methyl, then R^ should not be 
phenyl, 2-chlorophenyl, 3-nitrophenyl, 4-carboxyphenyl or 
4-methoxycarbonylphenyl, and when is alkyl, then R"* is 
not alkoxycarbonyl, alkylsulfonyl, alkylsulfinyl, 
phenylsulf inyl, phenylsulf onyl, dialkylphosphinyl, 
dialkylphosphonyl, cyano or nitro, 
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or an optically active form thereof, or a pharmaceutically 
acceptable salt thereof. 

2. The dihydropyrazolopyridine compound of the above- 
described 1, wherein is hydrogen or alkyl, or an 
optically active form thereof, or a pharmaceutically 
acceptable salt thereof, 

3. The dihydropyrazolopyridine compound of the above- 
described 1, wherein is phenyl optionally having 1 to 3 
substituent (s) , naphthyl, 2, 1, 3-benzoxadiazol-4-yl or 3,4- 
dihydro-2H-benzopyran-8-yl, or an optically active form 
thereof, or a pharmaceutically acceptable salt thereof. 

4. The dihydropyrazolopyridine compound of the above- 
described 1, wherein R" is alkoxycarbonyl having 2 to 5 
carbon atoms, alkylcarbonyl having 2 to 5 carbon atoms, 
alkylsulfonyl having 1 to 4 carbon atoms, or alkylsulf inyl 
having 1 to 4 carbon atoms, or an optically active form 
thereof, or a pharmaceutically acceptable salt thereof. 

5. The dihydropyrazolopyridine compound of the above- 
described 1, wherein R^ is a group of the formula: - 
(CH2) nNR^^R^^ wherein n is an integer of 1 to 4, R^^ is 
hydrogen, alkyl or alkoxycarbonyl and R^^ is hydrogen or 
alkyl, or an optically active form thereof, or a 
pharmaceutically acceptable salt thereof. 

6. The dihydropyrazolopyridine compound of the above- 
described 1, wherein R*^ is hydrogen or a group of the 
formula: -COOR^ (wherein R® is alkyl, aryl optionally 
having substituent (s) or aralkyl optionally having 
substituent (s) ) , or an optically active form thereof, or a 
pharmaceutically acceptable salt thereof. 

7. The dihydropyrazolopyridine compound of the above- 
described 1, which is selected from the group consisting of 

(2) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- 
(piperidin-4-yl) -2Jf-pyrazolo [3, 4-jb]pyridine, 

(3) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (1- 
methylpiperidin-4-yl) -2H-pyrazolo [3, 4-jb] pyridine, 

(11) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (4- 
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methylmorpholin-2~yl) -2/f-pyrazolo [3, 4-b]pyridine, 
(14) 4- (2, 1, 3-Benzoxadia2ol-4-yl) -5-cyano-4, 7-dihydro-6~ (1- 
methyl-1, 2^ 3, 6-tetrahydropyridin-4-yl) -2/f-pyrazolo [ 3, 4-jb]- 
pyridine, 

(23) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (4- 
(N,N-dimethylamino) cyclohexyl) -2H*pyrazolo [3, 4-jb] pyridine, 
(27 } 6- ( 1-Acetyl-l , 2,3, 6-tetrahydropyridin-4-yl) -4- ( 2 , 1 , 3- 
ben2oxadiazol-4*yl) -5-cyano-4, 7-dihydro-2//-pyrazolo [3, 4-jb] - 

pyridine, 

(33) 4- (2,1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (1- 
ethylpiperidin-4-yl) -2/f-pyrazolo [3, 4-b] pyridine, 

(37) 4' (2-Broino-3-cyanophenyl) -5-cyano-4, 7-dihydro-6- 
(piperidin-4-yl) -2H-pyrazolo[3, 4-jb] pyridine, 

(38) 4- (2-Bromo-3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (1- 
methylpiperidin-4-yl) -2/f-pyrazolo [3, 4-jb] pyridine, 

(41) 4- (2-Broino-3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (1- 
inethylpiperidin-3-yl) -2H-pyrazolo[3, 4-jb] pyridine, 

(46) 4- (2-Broino-3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (4- 
methylmorpholin-2-yl ) -2H-pyrazolo [ 3 , 4-Jb] pyridine , 

(48) 4- (2-Bromo-3-cyanophenyl) -5-cyano-4, 7-dihydro*6- (1- 
methyl-1, 2, 3, 6-tetrahydropyridin-4-yl) -2H-pyrazolo [3, 4-jb] - 
pyridine, 

(51) 6~ (l~Acetylpiperidin-4-yl) -4- (2-broino-3-cyanophenyl) - 
5-cyano-4, 7-dihydro-2if-pyrazolo [3, 4-jb] pyridine, 

(52) 6- (l-Benzoylpiperidin-4-yl) -4- (2-bromo-3-cyanophenyl) - 
5-cyano-4, 7-dihydro-2//-pyrazolo [3, 4-jb] pyridine, 

(53) 4- (2-Bromo-3-cyanophenyl) -5-cyano-4,7-dihydro-6- (1- 
methanesulfonylpiperidin-4-yl) -2/f-pyrazolo [ 3, 4-jb] pyridine, 
(59) 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro"6- (4- 
oxocyclobeKan-l -yl ) -2H-pyrazolo [3, A-b] pyridine, 

(62) 4- (2-Bromo-3-cyanophenyl) -5~cyano^4, 7-dihydro-6- (2- 
oxocyclohexan-l-yl) -2H-pyrazolo [3, 4-jb] pyridine, 

(63) 6-Acetylmethyl-4- {2-bromo-3-cyanophenyl) -5-cyano'-4, 7- 
dihydro-2H-pyrazolo [3, 4-jb] pyridine, 

(73) 5-Cyano-4, 7-di]iydro-4- 12, 3- (methylenedioxy) phenyl) -6- 
{piperidin-4-yl) -2if-pyrazolo[3, 4-jb] pyridine. 
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(75) 4- (2, 1, 3-Ben20xadiazol-4-yl) -5-cyano-4, 7-dihydro-2H- 
pyra2olo[3,4-b]pyridine-6-carboxylic acid phenylaitiide, 
(78) 4- (2-Chlorophenyl) -5-cyano-4, 7-dihydro-6- (4-phenyl- 
piperazin-l-yl)methyl-2i/-pyrazolo [3, 4-jb] pyridine, 

(81) 6-Acetyl-4- (2-bromo-3-cyanophenyl) -5-cyano-4, 7- 
dihydro-2H-pyrazolo [3, 4-jb] pyridine, 

(82) 6-Acetyl-4- (2, 1, 3-ben20xadiazol-4-yl) -5-cyano-4, 7- 
dihydro-2H-pyra2olo[3 / 4-jb] pyridine, 

(84) 4- (2-Bromo-3-cyanophenyl) -5- (pyridin-2-yl) -4, 7- 
dihydro-6-propyl-2H-pyrazolo(3, 4-b] pyridine, 

(86) 4- (2-Chlorophenyl) -5-cyano-4,7-dihydro-6- (pyrrolidin- 
3-yl) -2//-pyrazolo[3, 4-Jb] pyridine, and 

(87) 4- (2, 1, 3-Benzoxadiazol-'4-yl) -5- (pyridin-2-yl) -4,7- 
dihydro-6-propyl-2H-pyrazolo[3, 4-h] pyridine, 

a tautomer thereof, an optically active form thereof, or a 
pharmaceutically acceptable salt thereof. 

8. A medicament comprising the dihydropyrazolopyridine 
compound of the above-described 1, an optically active form 
thereof, or a pharmaceutically acceptable salt thereof. 

9. A pharmaceutical composition comprising the 
dihydropyrazolopyridine compound of the above-described 1, 
an optically active form thereof, or a pharmaceutically 
acceptable salt thereof, and a pharmaceutically acceptable 
additive. 

Detailed Description of The Invention 

The formula (I) indicates the presence of tautomers 
represented by the following formulas (I-a) and (I-b), 
based on the positions of hydrogen atoms of the pyrazole 
ring. The present invention encompasses each isomer of 
formulas (I-a) and (I-b), and a mixture of these isomers. 
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(l-a) (l-b) 



The compounds represented by the formula (I) in the 
present specification are described in detail in the 
following. 

'"Alkyl" means a linear or branched hydrocarbon chain 
of 1 to 8 carbon atom(s), and includes methyl, ethyls 
propyl, butyl, pentyl (amyl) , hexyl, or a structural isomer 
thereof, such as isopropyl, isobutyl, sec-butyl, tert-butyl, 
isopentyl, neopentyl, tert-pentyl and the like, with a 
preference for alkyl having 1 to 4 carbon atom(s) . The 
alkyl of is preferably alkyl having 1 to 4 carbon atoms. 
The alkyl of is preferably alkyl having 2 to' 8 carbon 
atoms. The ''alkyl having 2 to 8 carbon atoms" concretely 
includes ethyl, propyl, butyl, pentyl (amyl) , hexyl, heptyl 
and octyl, or a structural isomer thereof, such as 
isopropyl, isobutyl, sec-butyl, tert-butyl, isopentyl, 
neopentyl, tert-butyl and the like. Alkyl having 2 to 4 
carbon atoms is more preferable, and propyl is particularly 
preferable. 

''Acyl" means C2-C14 acyl, and includes alkylcarbonyl 
having 2 to 8 carbon atoms, such as acetyl,, propionyl, 
butyryl, isobutyryl, valeryl, pivaloyl, hexanoyl, heptanoyl 
and the like, at R'^ preferably having 2 to 5 carbon atoms, 
C-7-Ci9 arylcarbonyl such as benzoyl, naphthoyl and the like, 
and C7-C12 aralkylcarbonyl such as benzylcarbonyl, 2- 
phenylethylcarbonyl, 3-phenylpropylcarbonyl and the like, 
and the like. The benzene and naphthalene rings may have 1 
to 5 substituent (s) and substitution sites are not 
particularly limited. 
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'"Acylalkyl" is acylalkyl consisting of the above Ci- 
Cs alkyl and the above C2-C14 acyl, and includes, for 
example , acetylmethyl , propionylmethyl , but yrylmethyl , 
isobutyrylmethyl, valerylmethyl, pivaloylmethyl, 2- 
acetylethyl, 2-propionylethyl, 3-acetylpropyl and the like. 

'^Cycloalkyl" means a cyclic hydrocarbon chain of 3 to 
8 carbon atoms. Cycloalkyl concretely includes, for 
example, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, 
cycloheptyl and the like, with a preference for cycloalkyl 
having 3 to 6 carbon atoms. The cycloalkyl may have 1 to 5 
substituent (s) and substitution sites are not particularly 
limited. 

''Halogen" represents fluorine, chlorine, bromine or 
iodine. 

''Amino" is primary amino, secondary or tertiary amino 
having the above Ci-Ce alkyl, and includes, for example, 
amino, mono- or di-Ci-Ca alkyl-substituted amino such as 
methylamino, dimethylamino, ethyl amino, diethylamino, 
propylamino, dipropylamino, butylamino, dibutylamino and 
the like. 

"Alkylthio" is a linear or branched alkylthio having 
1 to 6 carbon atom(s), and includes, for example, 
methylthio, ethylthio, propylthio, butylthio, 
pentylthio (amylthio) , hexylthio and structural isomers 
thereof, such as isopropylthio, isobutylthio, sec-butylthio, 
tert-butylthio, isopentylthio, neopentylthio, tert- 
pentylthio and the like, with a preference for alkylthio 
having 1 to 3 carbon atom(s) . 

"Phenylthio" means phenylthio optionally having 1 to 
5 substituent (s) on the phenyl and substitution sites are 
not particularly limited. 

"Haloalkyl" is the above Ci-Ce alkyl substituted by 1 
to 5 halogen (s), and represents f luoromethyl, chloromethyl, 
difluoromethyl, trif luoromethyl, 2, 2, 2-trif luoroethyl, 
2, 2, 3, 3, 3-pentaf luoropropyl and the like. 

"Aminoalkyl" is Ci-Ce alkyl having primary amino, and 



miE# 2003-3056073 



#11 2 0 0 2 - 2 3 0 5 8 1 



^-v: 19/ 



includes, for example/ aminomethyl, 2-aniinoethyl, 3- 
aminopropyl, 4-aininobutyl and the like, with a preference 
for aminoalkyl containing alkyl having 1 to 4 carbon 
atoin(s) . 

''Acylamino" is acylamino having the above C2-C14 acyl, 
and represents, for example, acetylamino, propionylamino, 
butyrylamino, valeryl amino, pivaloylamino, benzoylamino, 
phenylacetylamino, phenylpropionylamino, phenylbutyrylamino 
and the like. 

''Alkoxy" is alkoxy having the above Ci-Cb alkyl, and 
includes, for example, methoxy, ethoxy, propoxy, butoxy, 
pentyloxy (amyloxy) , hexyloxy and structural isomers thereof, 
such as isopropoxy, isobutoxy, sec-butoxy, tert-butoxy, 
isopentyloxy, neopentyloxy, tert-pentyloxy and the like, 
with a preference for alkoxy having 1 to 4 carbon atom(s) . 

^'Cycloalkoxy" is cycloalkoxy having the above C3-C8 
cycloalkyl, and includes, for example, cyclopropoxy, 
cyclobutoxy, cyclopentyloxy, cyclohexyloxy and the like, 
with a preference for cycloalkoxy having cycloalkyl having 
3 to 6 carbon atoms. 

''Phenoxy'' means phenyloxy optionally having 1 to 5 
substituent (s) on the phenyl and substitution sites are not 
particularly limited- 

^'Phenylalkoxy" is phenylalkoxy having the above Ci-Cs 
alkoxy, and includes, for example, benzyloxy, 1- 
phenylethoxy, 2-phenylethoxy, 3-phenylpropoxy, 4- 
phenylbutoxy, 1-methyl-l-phenylethoxy, l-methyl-2- 
phenylethoxy, 1-phenylpropoxy, 2-pheylpropoxy, l~methyl-l- 
phenylpropoxy, l-methyl-2-phenylpropoxy, l-methyl-3- 
phenylpropoxy and the like, with a preference for 
phenylalkoxy containing alkoxy having 1 to 4 carbon atom(s). 
The phenylalkoxy optionally has 1 to 5 substituent (s) on 
the phenyl and substitution sites are not particularly 
limited. 

"'Aminoalkoxy" is aminoalkoxy consisting of the above 
amino and Ci-Ce alkoxy, and includes, for example. 
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aminomethoxy, methylaminomethoxy, dimethylaminomethoxy, 2- 
(dimethylamino) ethoxy, 3- (dimethylamino) propoxy, 4- 
( dime thy lamino)butoxy and the like, with a preference for 
aminoalkoxy consisting of tertiary amino containing alkyl 
having 1 to 4 carbon atom(s)/ and alkoxy having 1 to 4 
carbon atom(s) . 

^'Alkoxyalkyl" is alkoxyalkyl consisting of the above 
Ci-Ce alkoxy and Ci-Ca alkyl, and includes/ for example, 
methoxymethyl, ethoxymethyl, 2-methoxyethyl, propoxymethyl, 
isopropoxymethyl and the like, with a preference for 
alkoxyalkyl consisting of alkoxy having 1 to 4 carbon 
atom(s) and alkyl having 1 to 4 carbon atom(s) . 

''Phenoxyalkyl" is phenoxyalkyl consisting of the 
above phenoxy and Ci-Ce alkyl, and includes, for example, 
phenoxymethyl, 2-phenoxyethyl, 3-phenoxypropyl and the like, 
with a preference for phenoxyalkyl containing alkyl having 
1 to 4 carbon atom(s) . The phenoxyalkyl optionally has 1 
to 5 substituent (s) on the phenyl and substitution sites 
are not particularly limited. 

''Hydroxyalkyl" is hydroxyalkyl having the above Ci-Ce 
alkyl, and includes, for example, hydroxymethyl, 2- 
hydroxyethyl, 3-hydroxypropyl and the like, with a 
preference for hydroxylalkyl containing alkyl having 1 to 4 
carbon atom(s) • 

''Alkoxycarbonyl" is alkoxycarbonyl having the above 
Ci-Ce alkoxy, and includes, for example, methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl, butoxycarbonyl, 
pentyloxycarbonyl, hexyloxycarbonyl and structural isomers 
thereof, such as isopropoxycarbonyl, isobutoxycarbonyl, 
see-but oxycarbonyl, tert-butoxycarbonyl, 
isopentyloxycarbonyl, neopentyloxycarbonyl, tert- 
pentyloxycarbonyl and the like, with a preference for 
alkoxycarbonyl, in which the alkoxy moiety has 1 to 4 
carbon atom(s) . The alkoxycarbonyl of is preferably 
alkoxycarbonyl having 2 to 5 carbon atoms . 

'"Phenoxycarbonyl" is phenoxycarbonyl optionally 
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having 1 to 5 substituent (s) on the phenyl and substitution 
sites are not particularly limited. 

''Aminocarbonyl" is aminocarbonyl having the above 
amino including mono- or di-Ci-Ce alkyl-substituted amino, 
and includes/ for example, aminocarbonyl (carbamoyl), 
methylaminocarbonyl, dimethyl aminocarbonyl, 
ethylaminocarbonyl, diethylaminocarbonyl, 
propylaminocarbonyl, dipropylaminocarbonyl and the like. 

^^Alkylthiocarbonyl'' is alkylthiocarbonyl having the 
above Ci-Ce alkylthio, and includes, for example, 
methylthiocarbonyl, ethyl thiocarbonyl, propyl thiocarbonyl, 
butyl thiocarbonyl and structural isomers thereof, such as 
isopropyl thiocarbonyl, isobutyl thiocarbonyl, sec- 
butyl thiocarbonyl, tert-butylthiocarbonyl and the like, 
with a preference for alkylthiocarbonyl, in which the alkyl 
moiety has 1 to 3 carbon atoms. 

''Carboxyalkyl" is carboxyaikyl having the above Ci-Cs 
alkyl, and includes, for example, carboxymethyl, 
carboxyethyl, carboxypropyl and the like, with a preference 
for carboxyaikyl containing alkyl having 1 to 4 carbon 
atom(s) . 

^'Cycloalkoxyalkyl" is cycloalkoxyalkyl consisting of 
the above Cb-Cb cycloalkoxy and Ci-Cs alkyl, and includes, 
for example, cyclopropoxymethyl, cyclopropoxyethyl, 
cyclobutoxymethyl , cyclopentyloxymethyl , 
cyclohexyloxymethyl and the like, with a preference for 
cycloalkoxyalkyl consisting of cycloalkoxy having 3 to 6 
carbon atoms and alkyl having 1 to 4 carbon atom(s) . The 
cycloalkoxyalkyl optionally has 1 to 3 substituent (s) on 
the cycloalkyl and substitution sites are not particularly 
limited. 

^^Alkylsulfinyl" is alkylsulf inyl having the above Ci- 
Cs alkyl, and includes, for example, methylsulf inyl, 
ethylsulfinyl, propylsulf inyl, isopropylsulf inyl and the 
like, with a preference for alkylsulf inyl containing alkyl 
having 1 to 5 carbon atom(s) . The alkylsulf inyl of is 
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preferably alkylsulf inyl having 1 to 4 carbon atoms. 

''Phenylsulf inyl'' means phenylsulf inyl optionally 
having 1 to 5 substituent (s) on the phenyl and substitution 
sites are not particularly limited. 

''Alkylsulfonyl" is alkylsulfonyl having the above Ci- 
Ce alkyl, and includes, for example, methylsulfonyl, 
ethylsulfonyl, propylsulfonyl, isopropylsulfonyl and the 
like, with a preference for alkylsulfonyl containing alkyl 
having 1 to 5 carbon atom{s) . The alkylsulfonyl of is 
preferably alkylsulfonyl having 1 to 4 carbon atoms. 

''Phenylsulfonyl" means phenylsulfonyl optionally 
having 1 to 5 substituent (s) on the phenyl and substitution 
sites are not particularly limited. 

"Mercaptoalkyl'' is mercaptoalkyl having the above Ci- 
Ce alkyl, and includes, for example, mercaptomethyl, 
mercaptoethyl, mercaptopropyl and the like, with a 
preference for mercaptoalkyl containing alkyl having 1 to 4 
carbon atom(s) . 

''Alkyl thioalkyl" is alkylthioalkyl consisting of the 
above Ci-Ce alkylthio and Ci-Cs alkyl, and includes, for 
example, methyl thiomethyl, methylthioethyl, 
methyl thiopropyl , ethyl thiomethyl , ethyl thioethyl , 
ethylthiopropyl and the like, with a preference for 
alkylthioalkyl consisting of alkylthio having 1 to 3 carbon 
atom(s) and alkyl having 1 to 4 carbon atom(s) . 

'"Aryl" is aryl having 6 to 14 carbon atoms, and 
includes, for example, phenyl, 1-naphthyl, 2-naphthyl, 1- 
anthryl, 2-anthryl and the like. They may have 1 to 5 
substituent (s) and substitution sites are not particularly 
limited. 

''Aralkyl" is aralkyl wherein the above Ci-Cs alkyl is 
substituted by the above C6-C14 aryl, and includes benzyl, 
2-phenylethyl, 3-phenylpropyl, 1-naphthylmethyl, 2- 
naphthylmethyl and the like. These may have 1 to 5 
substituent (s) on the aryl moiety and substitution sites 
are not particularly limited. 
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'"Acyloxyacetyl" is acyloxyacetyl having the above Ca- 
Ci4 acyl, and includes, for example, acetyloxyacetyl, 
propionyloxyacetyl, butyryloxyacetyl, benzoyloxyacetyl and 
the like. 

'"Acyloxyalkyl" is acyloxyalkyl having the above C2-C14 
acyl and Ci-Cs alkyl, and includes, for example, 
acetyloxymethyl, propionyloxymethyl, butyryloxymethyl, 
benzoyloxymethyl , 2-acetyloxyethyl , 2-propionyloxyethyl , 2- 
butyryloxyethyl, 2-ben2oyloxyethyl and the like. 

The substituent of the ^'phenyl optionally having 
substituent (s) is exemplified by those mentioned for the 
"substituenf below, wherein the number of the substituent 
is generally 1 to 5, preferably 1 to 3. Phenyl having 1 or 
2 substituent (s) is particularly preferable and 
substitution sites are not particularly limited. 

''Aromatic heterocyclic group" is a 5- or 6-membered 
aromatic heterocyclic group containing 1 to 3 heteroatom(s) 
of nitrogen atom, oxygen atom and sulfur atom, and includes, 
for example, thiophenyl, furanyl, pyrrolyl, imidazolyl, 
pyrazolyl, thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, 
pyridyl, pyridazinyl, pyrimidyl, pyrazinyl and the like. 
The aromatic heterocyclic group may have 1 to 6 
substituent (s) and substitution sites are not particularly 
limited. 

''A saturated or unsaturated 4 to 7 membered 
heterocyclic ring optionally having substituent (s) " 
includes the following groups and the like. 
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wherein is hydrogen, alkyl, acyl, aralkyl, cycloalkyl, 
formyl, haloalkyl, aminoalkyl, phenylalkyl, 
alkoxyalkyl, phenoxyalkyl, guanyl, hydroxyalkyl/ 
aminocarbonyl , al kyl thiocarbonyl , carboxyal kyl , 
alkoxycarbonyl, phenoxycarbonyl, alkylsulf inyl, 
alkylsulfonyl, phenylsulf onyl, mercaptoalkyl, 
alkylthioalkyl, acyloxyacetyl, acyloxyalkyl, aryl 
optionally having substituent (s) , aromatic 
heterocyclic group optionally having 
substituent (s) , or phenylalkyl optionally having 
substituent (s) . 

''A saturated 3 to 7 membered carbocyclic ring having 
substituent (s) " includes the following groups and the like. 



0 C^o ^ 

,10 Rio/ p^io Rio/ 



wherein is alkyl, acyl, aralkyl, cycloalkyl, formyl, 

haloalkyl, aminoalkyl, alkoxyalkyl, phenylalkyl, 
phenoxyalkyl, amino, hydroxyalkyl/ 
aminocarbonyl / al kyl thiocarbonyl , carboxyal kyl , 
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alkylsulf inyl, alkylsulfonyl, phenylsulf onyl, 
mercaptoalkyl, alkylthioalkyl, acyloxyacetyl, 
acyloxyalkyl, aryl optionally having 
substituent (s) / aromatic heterocyclic group 
optionally having substituent (s) , or 
phenylalkyl optionally having substituent (s) , 
and R^^' is hydrogen, alkyl, acyl, aralkyl, 
cycloalkyl, forinyl, haloalkyl, aminoalkyl, 
alkoxyalkyl, phenylalkyl, phenoxyalkyl, amino, 
hydroxyalkyl , aminocarbonyl , alkyl thiocarbonyl , 
carboxyalkyl, alkylsulf inyl, alkylsulfonyl, 
phenylsulfonyl, mercaptoalkyl, alkylthioalkyl, 
acyloxyacetyl, acyloxyalkyl, aryl optionally 
having substituent (s) , aromatic heterocyclio 
group optionally having substituent (s) , or 
phenylalkyl optionally having substituent (s) . 

The substituent of the ''aromatic heterocyclic group 
optionally having substituent (s) " is exemplified by those 
mentioned for the ''substituent" below, wherein the number 
of the substituent is generally 1 to 6 and substitution 
sites are not particularly limited. 

"Phenylalkyl" is phenylalkyl consisting of phenyl and 
the above Ci-Ce alkyl, and includes, for example, benzyl, 
2-phenylethyl, 3-phenylpropyl, 4-phenylbutyl, 1-phenylethyl, 
l-methyl-2-phenylethyl , 1-phenylpropyl , 2-phenylpropyl , 1- 
methyi-l-phenylpropyl, l-methyl-2-phenylpropyl, l-methyl-3- 
phenylpropyl and the like, with a preference for 
phenylalkyl consisting of phenyl and alkyl having 1 to 4 
carbon atom{s) . 

The kind and the niimber of the substituent of the 
"phenylalkyl optionally having substituent (s) " are the same 
as those for the above-mentioned "aromatic heterocyclic 
group" and substitution sites are not particularly limited. 

"Dialkylphosphinyl" is dialkylphosphinyl having the 
above Ci-Ce alkyl, and includes, for example. 



tBIiE#2 003-3056073 



iff M 2 0 0 2 - 2 3 0 5 8 1 



^-v: 26/ 



dimethylphosphinyl, diethylphosphinyl, dipropyiphosphinyl 
and the like, with a preference for diaikylphosphinyl 
containing alkyl having 1 to 4 carbon atoni(s) . 

"Dialkylphosphonyl" is dialkylphosphonyl having the 
above Ci-Ce alkyl, and includes/ for example, 
dimethylphosphonyl, diethylphosphonyl, dipropylphosphonyl 
and the like, with a preference for dialkylphosphonyl 
containing alkyl having 1 to 4 carbon atoin(s) . 

In the present specification, "^substituent" includes 
alkyl, acyl, cycloalkyl, phenyl, aromatic heterocyclic 
group, phenylalkyl, hydroxy, carboxy, thiol, halogen, amino, 
formyl, carbamoyl, cyano, nitro, alkylthio, haloalkyl, 
aminoalkyl, acylamino, alkoxy, cycloalkoxy, phenoxy, 
phenylalkoxy, aminoalkoxy, alkoxyalkyl, phenoxyalkyl, 
hydroxyalkyl, alkoxycarbonyl, alkylsulf inyl, aminocarbonyl, 
alkylthiocarbonyl and the like. 

''Ring optionally containing heteroatom (s) is a 5 or 
6 membered carbocyclic ring optionally containing 1 to 3 
heteroatom{s) consisting of nitrogen atom, oxygen atom and 
sulfur atom, with particular preference given to a ring 
containing sulfur atom. The ring may be substituted by one 
or more of the above substituents or oxo groups. The 
substitution site is not particularly limited. This ring 
is formed by and R^ in the formula (I) together with the 
attached carbon atom. By forming this ring, a spiro ring 
is formed in the compound of the formula (I). The above 
ring can be fused with a benzene ring optionally having 
substituent (s) and substitution sites are not particularly 
limited. Such a ring includes, for example, 2,3- 
dihydrobenzo [Jb] thiophene, 2, 3-dihydrobenzo [Jb] thiophen-1- 
oxide and the like, 

'"A group derived from a benzene ring fused with a 
saturated or unsaturated 5 or 6 membered carbocyclic ring'' 
represents a group derived from naphthalene, 1,2- 
dihydronaphthalene, 1, 2, 3, 4-tetrahydronaphthalene, indan 
and the like. Of these, naphthyl such as naphthalen-l-yl 
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and the like, and indanyl such as indan-4-yl and the like 
are preferable. The group may have 1 to 4 substituent (s) 
and substitution sites are not particularly limited. 

^'A group derived from a benzene ring fused with a 
saturated or unsaturated 5 to 7 membered carbocyclic ring 
containing 1 to 3 heteroatom(s) " includes the following 
groups and the like. 




Of these, 2, 1, 3-benzoxadiazole, dihydrobenzo [i?) furan, 
methylenedioxyphenyl and 3, 4-dihydro-2H-benzopyrane are 
preferable, and 2, 1, 3-benzoxadiazol-4-yl, 2, 3-dihydrobenzo- 
[Jb] furan-7-yl, 2, 3- (methylenedioxy) phenyl and 3,4-dihydro- 
2H-benzopyran-8-yl are particularly preferable. The group 
may have 1 to 3 substituent (s) and substitution sites are 
not particularly limited. 

group derived from a 5 to 7 membered saturated or 
unsaturated carbocyclic ring containing 1 to 3 
heteroatom(s) , which is fused with a benzene ring" includes 
the following groups and the like. 
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The group may have 1 to 5 substituent (s) and substitution 
sites are not particularly limited. 

''Alkylcarbonylalkyl" is C1-C4 alkyl-carbonyl-Ci-C4- 
alkyl, and includes, for example, methylcarbonylmethyl, 
ethylcarbonylmethyl, propylcarbonylmethyl/ 
butylcarbonylmethyl and the like. 

"'Arylaminocarbonyl'' is Ce-Cio aryl-aminocarbonyl, and 
includes, for example, phenylaminocarbonyl, 
naphthylaminocarbonyl and the like. The arylaminocarbonyl 
optionally has 1 to 3 substituent (s) on the aryl and 
substitution sites are not particularly limited. 

''Aralkylaminocarbonyl" is C7-C14 aralkyl-aminocarbonyl, 
and includes, for example, benzylaminocarbonyl and the like. 
The aralkylaminocarbonyl optionally has 1 to 3 
substituent (s) on the aryl and substitution sites are not 
particularly limited. 

^'Alkyl substituted by a saturated or unsaturated 4 to 
7 membered ring containing 1 or 2 nitrogen atom(s), which 
optionally has a substituent" means Ci-Cs alkyl substituted 
by ''a saturated or unsaturated 4 to 7 membered ring 
containing 1 or 2 nitrogen atom{s)" such as pyrrole, 
pyrroline, pyrazole, pyridine, piperidine, piperazine, 
homopiperadine or morpholine and the like, which optionally 
has a substituent such as C1-C4 alkyl, Ce-Cio aryl such as 
phenyl, naphthyl and the like, and includes, for example, 

\ 1 -'^iic:Ai_y J. ct j-xA J. J ^ / ^Li.»^ J — , — , - ^..^--j — ^ J- ^ ..... — 

yl) ethyl, 3- (4-phenylpiperazin-l-yl) propyl, (4- 
(naphthalen-l-yl)piperazin-l-yl) methyl, 2- (4- (naphthalen-1- 
yl)piperazin-l-yl) ethyl, (4-methylhomopiperazin-l-yl) methyl 
and the like. 

''Phenylaminoalkyl" is phenylamino-Ci-C4 alkyl, and 
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includes, for example, phenylaminomethyl, 2- 
phenylaminoethyl, 3-phenylaminopropyl, 4-phenylaminobutyl 
and the like. The phenylaminoalkyl optionally has 1 to 3 
substituent (s) on the phenyl and substitution sites are not 
particularly limited. 

''Phenylalkylcarbonyl" is phenyl-Ci-C4 alkyl-carbonyl, 
and includes, for example/ benzylcarbonyl, 2- 
phenylethylcarbonyl , 3-phenylpropylcarbonyl , 4 - 
phenylbutylcarbonyl and the like. The phenylalkylcarbonyl 
optionally has 1 to 3 substituent (s) on the phenyl and 
substitution sites are not particularly limited. 

"'Alkyl" in the R^^ is C1-C4 alkyl, and includes, for 
examples, methyl, ethyl, propyl, isopropyl, butyl, iso- 
butyl, tert-butyl and the like. 

^^Alkylsulfonyl" in the R^^ is C1-C4 alkyl-sulf onyl, and 
includes, for example, methylsuif onyl, ethylsulfonyl, 
propylsulfonyl and the like. 

''Phenylsulfonyl" in the R^^ is phenylsulfonyl 
optionally having 1 to 3 substituent (s) on the phenyl and 
substitution sites are not particularly limited. 

^^Phenylalkylsulfonyl" in the R^^ is phenyl-Ci-CA alkyl- 
sulfonyl, and includes, for example, benzylsulfonyl, 2- 
phenylethylsul f onyl , 3-phenylpropylsul f onyl , 4- 
phenylbutylsulfonyl and the like. The phenylalkylsulf onyl 
optionally has 1 to 3 substituent (s) on the phenyl and 
substitution sites are not particularly limited. 

^^Alkylsulfinyl" in the R^^ is C1-C4 alkyl-sulf inyl, and 
includes, for example, methylsuif inyl, ethylsulf inyl, 
propylsulf inyl and the like. 

i: iXOli^ J. 1^ 1-4.-1. A. Jf J.J.J. 1.x --fc^ J — w J — 

optionally having 1 to 3 substituent (s) on the phenyl and 
substitution sites are not particularly limited. 

^^Phenylalkylsulfinyl" in the R^^ is phenyl-Ci-C4 alkyl- 
sulfinyl, and includes, for example, benzylsulf inyl, 2- 
phenylethylsulfinyl, 3-phenylpropylsulf inyl, 4- 
phenylbutylsulfinyl and the like. The phenylalkylsulf inyl 
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optionally has 1 to 3 substituent (s) on the phenyl and 
substitution sites are not particularly limited. 

''Alkoxycarbonyl" in the R^^ is C1-C4 alkoxy-carbonyl/ 
and includes, for example, methoxycarbonyl, ethoxycarbonyl, 
propoxycarbonyl, tert-butoxycarbonyl and the like. 

"Phenylalkoxycarbonyl" in the R^^ is phenyl-Ci-C4 
alkoxy-carbonyl, and includes, for example, 
benzyloxycarbonyl, 2~phenylethoxycarbonyl, 3- 
phenylpropoxycarbonyl, 4-phenylbutoxycarbonyl and the like. 
The phenylalkoxycarbonyl optionally has 1 to 3 
substituent (s) on the phenyl and substitution sites are not 
particularly limited. 

''Alkylcarbonyl" in the R^^ is C1-C4 alkyl-carbonyl and 
includes, for example, acetyl, propionyl, butylcarbonyl and 
the like. 

'"Phenylcarbonyl" in the R^^ is phenylcarbonyl 
optionally having 1 to 3 substituent (s) on the phenyl and 
substitution sites are not particularly limited. 

"Phenylalkylcarbonyl" in the R^^ is phenyl-Ci-C4 alkyl- 
carbonyl, and includes, for example, benzylcarbonyl, 2- 
phenyl ethyl carbonyl , 3 -pheny Ipropy 1 carbony 1 , 4 
phenylbutylcarbonyl and the like. The phenylalkylcarbonyl 
optionally has 1 to 3 substituent (s) on the phenyl and 
substitution sites are not particularly limited. 

''Phenoxycarbonyl" in the R^^ means phenoxycarbonyl 
optionally having 1 to 3 substituent (s) on the phenyl and 
substitution sites are not particularly limited. 

"'Alkyl" in the R^^ is C1-C4 alkyl, and includes, for 
examples, methyl, ethyl, propyl, iso-propyl, butyl, iso- 
butyl, tert-butyl and the like. 

The compounds.- repT^e-*=ienl-pri by the formula (I) of the 
present invention can be converted to acid addition salts 
with pharmaceutically acceptable acids and such acid 
addition salts are also encompassed in the present 
invention. Such acid addition salts include, for example, 
salts with inorganic acids such as hydrochloric acid, 
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hydrobromic acid, hydroiodic acid, sulfuric acid, nitric 
acid, phosphoric acid and the like, and salts with organic 
acids such as formic acid, acetic acid, trif luoroacetic 
acid, propionic acid, oxalic acid, malonic acid, succinic 
acid, fumaric acid, maleic acid, lactic acid, malic acid, 
citric acid, tartaric acid, methanesulfonic acid, 
benzenesulfonic acid, p-toluenesulfonic acid, glutamic acid 
and the like. When an asymmetric carbon atom exists, 
optical isomers and racemates thereof can be present, and 
all of these are encompassed in the present invention. 

Of the compounds (I) of the present invention, a 
compound wherein R° is hydrogen can be synthesized as shown 
in the following according to the method described in J. 
Chem. Soc, Perkin Trans. 1, 947 (1996) and the like. 
(First Production Method) 




wherein R^, R^, R* and R^ are as defined above. 

Meldrum's acid of the formula (VI) and a carbonyl 
derivative of the formula (VII) are reacted with a carbonyl 
derivative of the formula (VIII) in the presence of 
ammonium acetate to give an amide derivative of the formula 
(IX) . The reaction is carried out in the presence of a 
carboxylic acid solvent inert to the reaction. As the 
solvent, formic acid, acetic acid, propionic acid, butyric 
acid, valeric acid and the like are generally ut>eu. The 
reaction is carried out at any temperature, for example, 
from C'C to 200°C, preferably from 60**C to 100**C. 
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RS 



R4 




(IX) 



H 



R4 



R5 




CI 



.CHO 



wherein R% R^, R'' and R^ are as defined above. 

The obtained amide derivative of the formula (IX) is 
reacted in the presence of dimethyl formamide and phosphorus 
oxychloride to give a formyl derivative of the formula (X) . 
The reaction is carried out in the presence of a solvent 
inert to the reaction. As the solvent, ether, 
tetrahydrofuran, dioxane, ethyl acetate, acetonitrile, 
benzene, toluene, chloroform, dichloromethane, 
dimethyl formamide, dimethyl sulfoxide and the like are 
generally used. The reaction is carried out at any 
temperature, for example, from 0**C to 200**C, preferably 
from 0**C to 60**C, 



(X) 

wherein r\ R^, R^, R^ and R^ are as defined above. 

The compound (I) of the present invention can be 
produced by reacting the obtained formyl derivative of the 
formula (X) in the presence of hydrazine. The reaction is 
carried out in the presence of a solvent inert to the 
reaction. As the solvent, ether, tetrahydrofuran, dioxane, 
ethyl acetate, acetonitrile, benzene, toluene, chloroform, 
dichloromethane, dimethyl formamide, dimethyl sulfoxide, 
pyridine, alcohol and the like are generally used. The 
reaction is carried out at any temperature, for example, 
from 0*^0 to 200^*0, preferably from 60**C to 100**C, 
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The carbonyl derivative of the formula (VII), which 
is a starting material, can be synthesized according to the 
methods described in J. Org. Chem., 46, 783 (1981), Eur. J. 
Med. Chem., 31, 3 (1996) and Tetrahedron Lett., 24, 5023 

(1983) . The carbonyl derivative of the formula (VIII) can 
be synthesized according to the method described in 
Synthesis, 290 (1993) . 

(Second Production Method) 




wherein R^, R^, R^, R^ and R^ are as defined above. 

The compounds (I) of the present invention can be 
produced by reacting aminopyrazole of the formula (XI) and 
a carbonyl derivative of the formula {VI I) with a carbonyl 
derivative of the formula (VIII) . The reaction is carried 
out in the presence of a solvent inert to the reaction. As 
the solvent, ether, tetrahydrofuran, dioxane, ethyl acetate, 
acetonitrile, benzene, toluene, chloroform, dichlorome thane, 
dimethyl formamide, dimethyl sulfoxide, alcohol and the like 
are generally used. The reaction is carried out at any 
temperature, for example, from O^'C to 200**C, preferably 
from 60°C to lOO^C. 

Of the compounds (I) of the present invention, a 
compound wherein R° is a substituent other than hydrogen 
can be synthesized as follows. 
(Third Production Method) 



ttlliE# 2003-3056073 



mi 2002-230581 



^-'J: 34/ 




(XI) (XII) (I) 



wherein R°, R^/ R^/ and R^ are as defined above, and X 

represents halogen, provided that R° is not hydrogen. 

The compounds (I) of the present invention can be 
produced by reacting a dihydropyrazolopyridine derivative 
of the formula (XI) with halide of the formula (XII) in the 
presence of a base. Suitable base includes, for example, 
triethylamine, diisopropylethylamine, 4- 
dimethylaminopyridine and the like. The reaction is 
carried out in the presence of a solvent inert to the 
reaction. As the solvent, one without hydroxy group is 
generally used, such as tetrahydrofuran, ethyl acetate, 
benzene, toluene, chloroform, dichlorome thane, 
dimethyl formamide, dimethyl imidazolidinone and the like. 
The reaction is carried out at any temperature, for example, 
from -10**C to 200**C, preferably from O^'C to 100°C. 
(Fourth Production Method) 




(Xl) (Xlll) (1) 

wherein R*^, R^, R^, R^, R"* and R^ are as defined above, 
provided that R^ is not hydrogen. 

The compounds (I) of the present invention can be 
produced by reacting a dihydropyrazolopyridine derivative 
of the formula (XI) with anhydride of the formula (XIII) 
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such as acetic anhydride in the presence of a base. 
Suitable base includes^ for example, triethylamine/ 
pyridine, 4-dimethylaminopyridine and the like. The 
reaction is carried out in the presence of a solvent inert 
to the reaction. As the solvent, one without hydroxy group 
is generally used, such as tetrahydrof uran, ethyl acetate, 
benzene, toluene, chloroform, dichloromethane, 
dimethyl formamide, dime thy limidazolidinone, pyridine and 
the like. The reaction is carried out at any temperature, 
for example, from -IC'C to 200**C, preferably from 0**C to 
lOO^C. 

Those skilled in the art should understand that the 
above production methods can be modified corresponding to 
the desired compounds. 

The compound (I) of the present invention thus 
produced can be isolated and purified as a free compound or 
a salt thereof. Isolation and purification is carried out 
by a conventional chemical process such as extraction, 
concentration, evaporation, crystallization, filtration, 
recrystallization, various kinds of chromatography and the 
like. When the purified product obtained is a racemate, a 
desired optically active compound can be separated by, for 
example, fractional recrystallization with optically active 
acid, or passing through a column packed with optically 
active carrier. The present invention also encompasses 
optically active compounds. 

The compounds of the present invention obtained by 
the above methods have a weak inhibitory activity on 
kinases other than GSK-3P such as CaM kinase II, MAP kinase. 
Casein kinase, PKA, PKC and ROCK, but have a strong 
inhibitory ar.tivity on GSK-3R. Therefore, the compounds of 
the present invention have a GSK-3p-selective inhibitory 
activity and can be medicaments with small side-effect for 
diabetes, diabetic complications, neurodegenerative 
diseases (Alzheimer's disease, ischemic cerebrovascular 
disorders, Down's syndrome, cerebral ischemia due to 
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cerebral amyloid angiopathy, progressive supranuclear 
paralysis, subacute sclerosing panencephalitic Parkinsonism, 
postencephalitic Parkinsonism, boxer's encephalopathy. 
Parkinsonism dementia complex of Guam, Lewy body disease, 
Pick's disease, corticobasal degeneration, f rontotemporal 
dementia, AIDS encephalopathy, Huntington's disease, manic- 
depressive psychosis and the like) , alopecia, breast cancer, , 
non-small cell lung carcinoma, thyroid cancer, T or B-cell 
leukemia, several virus-induced tumors. In addition, the 
compounds of the present invention are useful as 
immunopotentiators . 

Formulations comprising the compounds of the present 
invention or salts thereof as an active ingredient are 
prepared using carriers, excipients and other additives 
conventionally used for " formulation. The carrier and 
excipient for formulation may be a solid or liquid, and 
include, for example, lactose, magnesium stearate, starch 
such as corn starch, talc, gelatin, agar, pectin, gum 
Arabic, olive oil, sesame oil, cacao butter, ethylene 
glycol and other conventionally used substances. 
Administration may be oral administration of tablet, pill, 
capsule, granule, powder, solution and the like, or 
parenteral administration of injection (intravenous 
injection, intramuscular injection and the like) , 
suppository, transdermal agent and the like. While the 
dose is appropriately determined on each case in 
consideration of symptom, age and sex of the administration 
subject, and the like, it is generally 1 - 1,000 mg, 
preferably 50 - 200 mg per day for an adult person, which 
is orally administered once to several times a day, or 1 - . 
500 mg per day for an adult person, which is intravenously 
administered once to several times a day, or continuously 
administered intravenously for 1 to 24 hours a day. 
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Exan^les 

The present invention is described in detail in the 
following, based on Examples, Formulation Examples and 
Experimental Examples. The scope of the present invention 
is not limited to these examples. 

Example 1 

4" (2/ 1, 3-Benzoxadia2ol-4-yl) -6- (1-t-butoxycarbonyl- 
piperidin-4-yl) -5-cyano-4, 7-dihydro-2H-pyrazolo [3, 4-b] - 
pyridine 

To a solution of ethyl isonipecotate (10.0 g) in THF 
(200 mL) was added triethylamine (7.8 g) , 4-dimethylamino- 
pyridine (0.8 g) and di- tert-butyldicarbonate (15.3 g) at 
0**C and the mixture was stirred for an hour. The mixture 
was extracted with ethyl acetate and the solvent was 
evaporated under reduced pressure to give ethyl N-Boc- 
piperidine-4-carboxylate (16.3 g) as a colorless oil. To a 
solution of acetonitrile (3.2 g) in THF (300 mL) was added 
n-BuLi (44 mmol) at -7 8^*0 and stirred for three hours. 
Further, ethyl N-Boc-piperidine-4-carboxylate (16.3 g) was 
added and the mixture was stirred for an hour. After 
acidification with hydrochloric acid, the mixture was 
extracted with ethyl acetate. The solvent was evaporated 
under reduced pressure and the residue was purified by 
silica gel column chromatography (eluent: hexane-ethyl 
acetate (5:1)) to give 1- (N-Boc-piperidin-4-yl) -2~ 
cyanoethan-l-one (11.6 g) as a colorless oil. A solution 
of 2,l,3-benzoxadiazol~4-aldehyde (1.0 g) , 3-aminopyrazole 
(0.6 g) and 2- (N-Boc-piperidin-4-yl) -l-cyanoethan-2-one 
(1.7 g) in acetonitrile (10 mL) was heated under reflux 
overnight. The reaction mixture was cooled to room 
temperature, and the precipitated crystals were collected 
by filtration to give the title compound (2.0 g) as 
colorless crystals. 
MP:226°C. 

Anal. Calcd. For :C23H25N703:C, 61 .73;H, 5 . 63;N, 21 . 97 . 
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Found: C, 61 . 45;H, 5. 82;N, 21 . 61 . 

MS (EI) :447 (M^) . 

^H-NMR(400MH2,DMSO-d6)6{ppm) : 1,42 (9H,m), 1 . 59-1 • 62 (2H,m) , 

1,89-1.92 (2H,m), 2 , 62-2 . 86 (3H,m) , 4 . 05-4 . 08 {2H,m) , 

5.40(lH,s), 7.26(lH,s), 7 . 41 ( IH, d, J=6 . 6H2) , 

7.58 (lH,dd,J=9. GHz and 6.6Hz), 7 , 92 (IH, d, J=9. OHz) , 

9.81 (lH,brs) , 12.24 (lH,brs) . 

Example 2 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydrQ-6- 
(piperidin-4-yl)-2H-pyrazolo[3,4-jb]pyridine 

4- (2, 1, 3-Benzoxadiazol-4-yl) -6- (1- t-butoxycarbonyl- 
piperidin-4-yl) -5-cyano-4, 7-dihydro-2//-pyrazolo [3, 4-h] - 
pyridine (1.7 g) was added to trif luoroacetic acid (20 mL) 
at 0°C and the mixture was stirred for an hour. The 
solvent was evaporated under reduced pressure. After 
alkalification with sodium bicarbonate, the mixture was 
extracted with ethyl acetate. The solvent was evaporated 
under reduced pressure and the residue was washed with 
acetonitrile, and the precipitated crystals were collected 
by filtration to give the title compound (0.83 g) as yellow 
crystals . 
MP:216^C. 
MS (EI) :348(M*) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 78-1 . 81 (2H,m) , 2.07-2.11 
(2H,m), 2.80-2.86(3H,m) , 3 . 27-3 , 30 ( 3H, m) , 5.39(lH,s), 
7.27(lH,s), 7.43 (lH,d, J=6.6Hz) , 7 . 58 ( IH, dd, J=9 . OH2 and 
6.6Hz), 7.92 (lH,d, J=9.0Hz) , 9.86(lH,brs), 12 . 24 ( IH, brs) . 

Example 3 

4- (2, 1, 3-BenzQxadiazol-4-yl)-5-cyano-4,7"dihydro-6- (1- 
methylpiperidin-4-yl) -2ff-pyrazolo [3, 4-b]pyridine 

To a solution of 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano- 
4, 7-dihydro-6- (piperidin-4-yl) -2H-pyrazolo [3, 4-jblpyridine 
(0,7 g) in MeOH (200 mL) was added 37% formaldehyde (0.18 
g), sodium cyanoborohydride (0.19 g) and acetic acid (0.36 
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g) at room temperature and the mixture was stirred 
overnight. After alkalif ication with sodium bicarbonate, 
the mixture was extracted with ethyl acetate. The solvent 
was evaporated under reduced pressure and the residue was 
washed with acetonitrile, and the precipitated crystals 
were collected by filtration to give the title compound 
(0.32 g) as yellow crystals. 
MP:>270*'C, 
MS (EI) :361 (M^) . 

^H-NMR( 400MHz, DMSO-de) 6 (ppm) : 1 . 57-1 , 60 (2H, m) , 1.82- 
1.88(2H,m), 2.01-2.06(2H,m) , 2.15(3H,s), 2 . 58-2 . 61( IH, m) , 
2.85-2.88 (2H,m) , 5,40(lH,s), 7.26(lH,s), 7 . 40 ( IH, d, J=6 . 6Hz) , 
7.58 (IH.dd, J=9.0H2 and 6.6Hz), 7 . 91 ( IH, d, J=9 . OHz) , 
9-76(lH,brs) , 12 . 17 (lH,brs) . 

Example 4 

4- {2, I, 3-Benzoxadiazol-4-yl) -6- (1-t-butoxycarbonyl- 
piperidin-3-yl) -5-cyano-4, 7-dihydro-2H-pyrazolo [3, 4-b] - 
pyridine 

The title compound was prepared from ethyl nipecotate, 
2, 1, 3-benzoxadiazol-4-aldehyde and 3-aminopyrazole in the 
same manner as in Example 1. 
MP:229°C. 

Anal. Calcd. For :C23H25N703:C, 61 . 73; 5 . 63;N, 21 . 97 . 
Found:C,61.56;H, 5.66;N,21.67. 
MS (EI) :447(M^) . 

^H-NMR (40.0MHz, DMSO-de) 6 (ppm) : 1 . 32-1 . 40 (2H, m) , 1.39 (9H,s), 
1.69-1.78(2H,m), 2 . 69-2 . 76 (2H,m) , 3 . 16-3 . 19 ( iH, m) , 3.92- 
3,95(2H,m), 5.42(lH,s), 7.28(lH,s), 7 . 42 ( IH, d, J=6 . 6Hz) , 
7.58 (lH,dd, J=9.0H2 and 6.6Hz), 7 . 92 (IH, d, J=9. OHz) , 
9.87 (IH^brs) , 12.21 (lH,brs) . 

Example 5 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- 
(piperi.din-3-yl ) -2ff-pyrazolo [3, 4-Jb] pyridine 

The title compound was prepared from 4- (2, 1, 3-benzoxa- 
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diazol^4-yl) -6- (l-t-butoxycarbonylpiperidin-3-yl) -5-cyano- 
4, 7-dihydro-2if-pyra2olo[ 3/ 4-i:>] pyridine in the same manner 
as in Example 2. 
MP:202^C. 

Anal. Calcd. For :Ci8Hi7N70:C, 62.24;H, 4.93;N,28,23. 
Found: C, 61 . 97;H, 5 , 13;N, 27 . 89 . 
MS (EI) :347(M^) . 

^H-NMR { 400MHz, DMSO-de) 5 (ppm) : 1 . 42-1 . 45 ( IH, m) , 1.72-1.88 
(3H,m), 2.66-2.84 (5H,m) , 2 . 94-3 . 02 ( IH, m) , 5.38(lH,s), 
7.26(lH,s), 7.39(lH,d, J=6.6Hz) , 7 . 58 ( IH, dd, J=9 . GHz and 
6.6Hz), 7.91 {lH,d,J=9. GHz) , 10.39 (lH,brs) , 12 . 17 (lH,brs) . 

Example 6 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (1- 
methylpiperidin-3-yl) -2if-pyrazolo [3, 4-jb] pyridine 

The title compound was prepared from 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -5-cyano-4, 7-dihydro-6- (piperidin-3-yl) -2if- 
pyrazolo [3, 4-jb] pyridine in the same manner as in Example 3. 
MP:228''C. 
MS (EI) :361(M') . 

^H-NMR(4GGMHz,DMSO-d6)6{ppm) : 1.53-1 .76 (4H,m) , 2.21(3H,s), 
2.47-2.55(4H,m) , 2 . 93-2 . 96 (IH, m) , 5.38(lH,s), 7.27(lH,s), 
7.40(lH,d, J=6.6Hz), 7 . 59 { IH, dd, J=9 . OHz and 6.6Hz), 
7,92 (lH,d, J=9.0Hz) , 10 . 16 ( IH, brs) , 12 . 20 ( IH, brs) . 

Example 7 

4- (2,1, 3-Benzoxadiazol-4-yl) -6- (1- t-butoxycarbonyl- 
piperidin-2-yl) -5-cyano-4/ 7-dihydro~2ff-pyra2olo [3, 4-Jb] - 
pyridine 

n«i_ _ _L-jA_T- 1 . ^ ^-1 ^+-u,.i 

2, 1, 3-benzoxadiazol-4-aldehyde and 3-aminopyrazole in the 
same manner as in Example 1. 
MS (EI) :447 (M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1.27 and 1.32 (9H,s), 1.42- 
1.97(6H,m), 3.3G-3.33(lH,m) , 3 . 53-3 . 61 ( lH,m) , 4 . 47-4 . 50 
(lH,m), 5.37 and 5.39(lH,s), 7.26 and 7.29(lH,s), 7.38- 
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7.44(lH,m), 7.54-7.60(lH,m)/ 7.90-7.93(lH,m), 9.63 and 
9.73(lH,brs), 12 . 16 ( IH, brs) • 

Example 8 

4- (2/ 1/ 3"Benzoxaciiazol-4-yl) -5"cyano-4, 7-dihydro-6- 
(piperidin~2-yl) "2H-pyrazolo[3, 4-i?] pyridine 

The title compound was prepared from 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -6- (l-t-butoxycarbonylpiperidin~2-yl) -5-cyano- 
4, 7-dihydro-2if~pyrazolo [3, 4-jb] pyridine in the same manner 
as in Example 2 . 
MS (EI) :347{M*) . 

^H-NMR (400MHz, DMSO-de) 8 (ppm) : 1 , 27-1 . 88 (6H,m) , 3.12- 
3.16(lH,m), 4.12-4.15(lH,m) , 4 . 48-4 . 58 (lH,m) , 5.64 and 
5.66(lH,s), 7.22-7.28 (lH,m) , 7 . 45-7 , 52 (2H, m) , 7.87- 
7.90(lH,m), 8.26(lH,br), 10.92 and 10. 94 (IH.brs) , 
12.35(lH,brs) . 

Example 9 

4- {2, 1, 3-Benzoxadiazol-4-yl) -6- (4- t-butoxycarbonyl- 
morpholin-2-yl ) -5-cyano-4 , 7-dihydro-2ff-pyrazolo [ 3 , 4-b] - 
pyridine 

The title compound was prepared from ethyl morpholine-2- 
carboxylate, 2, 1, 3-benzoxadiazol-4-aldehyde and 3-amino- 
pyrazole in the same manner as in Example 1. 
MS(EI) :449(M'') . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1.36 and 1.40{9H,s), 2.95- 
3.06(2H,m), 3.50-3. 52 {lH,m) , 3 . 75-3 . 95 (3H, m) , 4.34-4.40 
(lH,m), 5.44 and 5.48(lH,s), 7.26 and 7.30(lH,s), 7.42- 
7.45(lH,m), 7.57-7,62 (lH,m) , 7 . 93-7 . 96 (lH,m) , 9.84 and 

Example 10 

4- {2, 1, 3-Benzoxadiazol-4-vl) -5-cyano-4, 7-dihydro-6- 
(morpholin-2-yl ) -2H-pyrazolo [ 3 , 4-b] pyridine 

The title compound was prepared from 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -6- (4-t-butoxycarbonylmorpholin-2-yl) -5-cyano- 
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4, 7-dihydro-2H-pyrazolo [3, 4-Jb] pyridine in the same manner 
as in Example 2. 
MS (EI) :349(M^) . 

^H-NMR(400MH2,DMSO-d6)8(ppm) : 2 , 64-2 . 95 {4H,m) , 3,53(lH,br), 
3.55-3.57(lH,m), 3.82-3. 85 (lH,m) , 4.41-4.45{lH,m) , 5.43 and 
5.44(lH,s), 7.24 and 7.28(lH,s), 7 . 38-7 . 41 (lH,m) , 7.56- 
7.61(lH,m), 7.91-7.94 (lH,m) , 9.74 and 9.76 (IH^brs) , 
12.19(lH,brs) . 

Example 11 

4- (2/ 1^ 3-BenzoxadiazQl-4-yl) -5-cyano-4, 7-dihydrQ-6- (4- 
methylmorphQlin-2-yl) -2ff-pyrazolo [3, 4-jb]pyridine 

The title compound was prepared from 4- (2, 1, 3-ben2oxa- 
diazol-4-yl) -5-cyano-4, 7-dihydro-6- (morpholin-2-yl) -2if- 
pyrazolo [3, 4-Jb] pyridine in the same manner as in Example 3. 
MP:143°C. 
MS (EI) :363 (M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 2.21 (3H,s), 2 . 19-2 . 30 (2H, m) , 
2.60-2.69(2H,m), 3 , 60-3 . 62 (lH,m) , 3 . 88-3 . 92 (lH,m) , 4.48- 
4.50(lH,m), 5.44(lH,s), 7.28(lH,s), 7 . 39 (IH, d, J=6 . 6Hz) , 
7.58(lH,dd, J=9.0Hz and 6.6Hz), 7, 92 (IH, d, J=9. OHz) , 
9.80(lH,brs) / 12,20 (IH.brs) , 

Example 12 

4- (2, 1, 3-Ben2oxadiazol-4-yl) -6- (1-t-butoxycarbonyl-l, 2, 3, 6- 
tetrahydropyridin-4-yl) -5-cyano-4, 7-dihydro-2H-pyrazolQ- 
[3, 4-b]pyridine 

The title compound was prepared from ethyl 1,2,3,6- 
tetrahydropyridine-4-carboxylate, 2, 1, 3-benzoxadiazol-4- 
aldehyde and 3-aminopyrazole in the same manner as in 
Example 1 . 
MP:222''C. 
MS (EI) :445(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1.41 (9H,s), 2 . 35-2 . 39 (2H, m) , 
3.46-3.48(2H,m), 3.90-3.92 (2H,m) , 5.43(lH,s), 6.06-6.09 
(lH,m), 7.28(lH,s), 7 . 45 (IH, d, J=6. 6Hz) , 7.60 (lH,dd, J=9.0Hz 
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and 6.6Hz), 7 . 93 (IH, J=9 , OHz) , 9. 94 (lH,brs) , 12 . 19 ( IH, brs) . 
Example 13 

4- (2, 1, 3-Benzoxadia2ol-4-yl) -5-cyanO"4, 7-dihydro-6- 

(1,2/3, 6-tetrahydropyridin-4-yl) -2tf-pyrazolo [3, 4-Jb]pyridine 

The title compound was prepared from 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -6- ( 1- t-butoxycarbonyl-1, 2, 3, 6-tetrahydro- 
pyridin-4-yl) -5-cyano-4, 7-dihydro-2H-pyrazolo [3, 4-jb] - 
pyridine in the same manner as in Example 2. 
MP: 180*^0. 
MS (EI) :345(M^) . 

^H-NMR (400MHz, DMSO-de) 5 (ppm) : 2 . 26-2 . 32 (2H, m) , 2;87- 
2.90(2H,m), 3 . 30-3 . 36 ( 3H, m) , 5.42{lH,s), 6 . 09-6 . 10 ( IH, m) , 
7.30(lH,s), 7.43(lH,d, J=6.6Hz) , 7 . 60 ( IH, dd, J=9 . OHz and 
6.6Hz), 7.92 (lH,d,J=9. OHz) , 9 . 87 ( IH, brs) , 12 . 18 ( IH, brs) . 

Example 14 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (1- 
methyl-l , 2, 3, 6-tetrahydropyridin-4-yl) -2tf-pyrazolo [3, 4-jb] - 
pyridine 

The title compound was prepared from 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -5-cyano-4, 7-dihydro-6- (1,2, 3, 6-tetrahydro- 
pyridin-4-yl) -2if-pyrazolo [3, 4-jb] pyridine in the same manner 
as in Example 3. 

MP:218°C. 

MS (EI) :359 (M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 2.24 (3H,s), 2 . 35-2 . 42 (2H,m) , 
2.91-2.93(2H,m) , 3 . 31-3 . 33 (2H, m) , 5.42{lH,s), 6.04-6.05 
(lH,m), 7.27(lH,s), 7 . 43 (IH, d, J=6. 6z) , 7 . 59 ( IH, dd, J-9. OHz 
and 6.6Hz), 7 . 92 (IH, d, J=9 . OHz) , 9. 87 (lH,brs) , 12 . 17 (lH,brs) . 

Example 15 

4- (2, 1, 3-Benzoxadiazol-4-yl) -6- (2- (N- t-butoxycarbonyl-N- 
methylamino) ethyl) -5-cyano-4, 7-dihydrO"2H-pyrazolo[3, 4-Jb]- 
pyridine 

To a solution of ethyl 3-aminopropionate hydrochloride 
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(19 g) in THF (600 mL) was added triethylamine (44 mL) , 
dimethylaiainopyridine (1.5 g) and di- tert-butyldicarbonate 
(30 g) at 0**C and the mixture was stirred at 40**C for four 
hours. The mixture was extracted with ethyl acetate and the 
solvent was evaporated under reduced pressure to give ethyl 
Ar-Boc-3-aminopropionate (16,7 g) as a colorless oil. To a 
solution of ethyl N-Boc-3~aminopropionate (5.0 g) in THF 
(50 mL) was added t-BuOK (2.8 g) and methyl iodide (4.9 g) 
at 0**C and the mixture was stirred at room temperature for 
an hour. The mixture was extracted with ethyl acetate and 
the solvent was evaporated under reduced pressure to give 
ethyl 3- (AT-Boc-N-methylamino) propionate (4,3 g) as a 
colorless oil. Subsequently, the title compound was 
prepared from ethyl 3- (JV-Boc-AT-methylamino) propionate, 
2, 1, 3-benzoxadiazol-4-aldehyde and 3-aminopyrazole in the 
same manner as in Example 1. 
MP:240''C. 

Anal. Calcd. For :C2iH23N703:C, 59 . 85;H, 5 • 50;N, 23 . 26 , 
Found: C, 59 . 69;H, 5 . 45;N, 23 . 22 . 
MS (EI) :421 (M^) , 

^H-NMR (400MHz, DMSO-ds) 6 (ppm) : 1.26 and 2,32 (9H,s), 2.62- 
2.63(2H,m), 2.81(3H,s), 3 . 4 8-3 . 55 ( 2H, m) , 5.40(lH,s), 7.27 
(lH,s), 7.40(lH,d, J=6.6Hz) , 7 . 57 ( IH, dd, J=9 . OHz and 6.6 Hz), 
7.92 (lH,d, J=9.0Hz) , 10.07 (lH,brs) , 12 , 15 ( IH, brs) . 

Example 16 

4- (2, 1^ 3-Benzoxadiazol"4-yl) -5-cyano-4, 7-'dihydro-6- (2- (N- 
methylamino) ethyl) --2ff-pyrazolo [3, 4-jb] pyridine 

The title compound was prepared from 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -6- (2- ( A?- t-butoxycarbonyl-N-methylamino ) ethyl) - 

5- cyano-4, 7-dihydro-2J/-pyrazolo [3, 4-jb]pyridine in the same 
manner as in Example 2 . 

MP:174°C, 

MS (EI) :321(M^) . 

^H-NMR ( 4 00MHz, DMSO-de) 6 (ppm) : 2.29 (3H, s) , 2 .50-2.7 8 (4H,m) , 
3.31(3H,br), 5.39(lH,s), 7.24(lH,s), 7 . 43 ( IH, d, J=6 . 6Hz ) , 
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7.58 (lH,dd, J=9.0Hz and 6.6Hz), 7 . 91 (IH, d, J=9. OHz) . 
Example 17 

4- (2, 1, 3-Benzoxadiazol-4"yl)-6- (2- (N- t-butoxycarbonyl- 
amino) ethyl) -5-cyano-4, 7-"dihydro-2ff-pyrazolo [3, 4'-jb] pyridine 

The title compound was prepared from ethyl 3-amino- 
propionate hydrochloride, 2, 1, 3-benzoxadiazol-4~aldehyde 
and 3-aminopyrazole in the same manner as in Example 1. 
MP:231°C. 

Anal. Calcd. For :C2oH2iN703:C, 58 . 96;H, 5.20;N, 24 . 06. 

Found:C,58.81;H,5.19;N,23.82. 

MS (EI) :407 (mM . 

^H-NMR (400MHz, DMSO-de) 8 (ppm) : 1.33 (9H,s), 2 . 55-2 . 60 (2H,m) , 
3.23-3.33(2H,m) , 5.41(lH,s), 6, 81 (lH,brs) , 7.25(lH,s), 
7.44 (lH,d, J=6.6Hz) , 7 . 57 { IH, dd, J-9 . OHz and 6.6Hz), 
7.92(lH,d, J=9.0Hz), 9 . 94 (IH, brs) , 12 . 14 (IH, brs) . 

Example 18 

6- (2-Aminoethyl) -4- (2, 1, 3-benzoxadiazol-4-yl) -5-cyano"4, 7- 
dihydro-2H-pyrazolo[3, 4-jb] pyridine 

The title compound was prepared from 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -6- (2- (W-t-butoxycarbonylamino) ethyl) -5-cyano- 
4, 7-dihydro-2//-pyrazolo [3, 4-b] pyridine in the same manner 
as in Example 2 . 
MS(EI) :307 (M^) . 

^H-NMR (400MHz, DMSO-de) 5 (ppm) : 2 • 50-2 . 54 (2H, m) , 2.88 
(2H,t, J=7.3Hz), 3.35(4H,br), 5.40(lH,s), 7.25(lH,s), 
7.44 (lH,d, J=6.6Hz) , 7 . 58 (IH, dd, J=9. OHz and 6.6Hz), 
7.92 (lH,d, J=9,0Hz) . 

Example 19 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (2- (N,N- 
dimethylamino) ethyl) -2if-pyrazolo [3, 4-Jb]pyridine 

The title compound was prepared from 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -5-cyano-4, 7-dihydro-6- (2- (N-methylamino) - 
ethyl )-2H-pyrazolo[ 3, 4-Jb] pyridine in the same manner as in 



ttliiE#2 003-3056073 



iTf SI 2 0 0 2 - 2 3 0 5 8 1 



^-i/: 46/ 



Example 3. 
MP:215°C. 
MS(EI) :335(M^) . 

^H-NMR ( 400MHz, DMSO-de) 6 (ppm) : 2-19(6H,s), 2 . 45-2 . 62 (4H,m) , 
5.41(lH,s), 7.27(lH,s), 7 . 43 (IH, d, J=6. 6Hz) , 
7.58 (lH,dd,J=9. GHz and 6.6H2), 7.92 (lH,d, J=9,0Hz) , 
10.04 (IH.brs) , 12.16(lH,brs) . 

Example 20 

4- (2; 1, 3-Benzoxadiazol"4-'yl) -6- ( (N- t-butoxycarbonyl-AT- 
methylamino) methyl) -5-cyano-4, 7-dihydro-2H-pyrazolo [3, 4-Jb]- 
pyridine 

The title compound was prepared from glycine ethyl ester 
hydrochloride, 2, 1, 3-ben20xadiazol-4-aldehyde and 3-amino- 
pyrazole in the same manner as in Example 15. 

MP:207°C. 

Anal. Calcd. For :C2oH2iN703:C, 58 . 96;H, 5 . 20;N, 24 . 06 . 
Found: C, 58 . 80;H, 5. 12;N, 24 . 38 . 
MS (EI) :407{M*) . 

^H-NMR (400MHz, DMSO-de) 8 (ppm) : 1 . 33 and 1 . 39 (9H, s) , 
2.81(3H,S), 4.13-4.20{2H,m), 5.42(lH,s), 7.29(lH,s), 
7.43{lH,d, J=6.6Hz) , 7 . 58 (IH, dd, J=9 . OHz and 6.6Hz), 
7.94 (lH,d, J=9.0Hz) , 9 . 33 ( IH, brs ) , 12 . 15 (lH,brs) . 

Example 21 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4/ 7-dihydro-6- ( (N- 
methylamino ) methyl ) -2if-pyrazolo [ 3 , 4-jbl pyridine 
Trif luoroacetate 

4- (2, 1, 3-Benzoxadiazol-4-yl) -6- ( (N- t-butoxycarbonyl-N- 
methylamino) me ciiyl) -5-cy(iiiu-4 , 7-cIil'iyclj:o~2i"-pyrazolc [2, - 
pyridine (0.6 g) was added to trif luoroacetic acid (10 mL) 
at O^C and the mixture was stirred for an hour. The solvent 
was evaporated under reduced pressure and the residue was 
crystallized by ethanol, and the precipitated crystals were 
collected by filtration to give the title compound (0.1 g) 
as yellow crystals. 
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MP:174''C. 

MS (EI) :307(M^) . 

^H-NMR(400MH2,DMSO-d6)6{ppm) : 3.10(3H,s), 4 . 51-4 , 68 (2H,ni) , 
7.24 (lH,d, J=6,6Hz) , 7.45(lH,s), 7.52 (lH,dd,J=9.0Hz and 
6.6Hz), 7.89(lH,d, J=9.0Hz) , 8 . 08-8 . 20 {2H, br) , 10. 81 {lH,brs) , 
12.41(lH,br5) . 

Example 22 

4- {2, 1, 3-Benzoxadiazol-4-yl) -5-cyanQ-4^ 7-dihydro-6- (4- (N- 
methyl amino) cyclohexyl) -2/f-pyrazolo [3, 4 -Jb] pyridine 

The title compound was prepared from ethyl 4-aminocyclo- 
hexanecarboxylate, 2, 1, 3-benzoxadiazol-4-aldehyde and 3- 
aminopyrazole in the same manner as in Example 15, and 
Example 2 followed. 
MS(EI) :375(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 32-1 . 35 (2H, m) , 1.81-2.12 
(6H,m), 2.57(3H,s), 2 . 65-2 . 69 ( IH, m) , 2 . 81-2 . 85 ( IH, m) , 5.39 
(lH,s), 7.28(lH,s}, 7.41(lH,d, J=6.6Hz) , 7 . 59 ( IH, dd, J=9 . OHz 

and 6.6H2), 7 . 92 (IH, d, J=9. Oz) , 8.54(lH,br), 9.79(lH,brs), 

12.22(lH,brs) . 

Example 23 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (4- (N,N- 
dimethylamino) cyclohexyl) -2K-pyra2olo [3, 4-i:)] pyridine 

The title compound was prepared from 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -5-cyano-4, 7-dihydro-6- (4- (N-methylamino) - 
cyclohexyl) -2H-pyrazolo[ 3, 4-jb] pyridine in the same manner 
as in Example 3. 
MP:241°C. 
MS (EI) :3by IM') . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 15-2 . 02 ( 9H, m) , 2.15 and 
2.21(6H,s), 2.62-2.76(lH,m) , 5 . 38 and 5 . 43 (IH, s) , 
7.26(lH,s), 7.38-7.44 (lH,m) , 7 . 56-7 . 62 { IH, m) , 7.90- 
7.96(lH,m), 9.74 (lH,brs), 12 . 18 ( IH, brs) • 

Example 24 
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4- (2, 1, 3-BenzQxadiazol-4-yl) -5-cyano-4, 7-ciihydro-6- (1- 
phenylpiperidin-4-yl) -2H-pyrazolo [3, 4-jb] pyridine 

To a solution of ethyl is.onipecotate (8.9 g) in CH2CI2 
(500 mL) was added triphenyl bismus (25 g) and 
Copper (II) acetate (10.3 g) at room temperature, the mixture 
was stirred overnight. After filteration, the mixture was 
extracted with CH2CI2. The solvent was evaporated under 
reduced pressure and the residue was purified by silica gel . 
column chromatography (eluent: hexane-ethyl acetate (10:1)) 
to give ethyl l-phenyl-piperidin-4-carboxylate (8.6 g) as 
colorless crystals. To a solution of acetonitrile (1.9 g) 
in THF (200 mL) was added n-BuLi (41 mmol) at -78°C. 
Further, ethyl l-phenylpiperidin-4-carboxylate (8.6 g) was 
added and the mixture was stirred for an hour. After 
acidification with hydrochloric acid, the mixture was 
extracted with ethyl acetate. The solvent was evaporated 
under reduced pressure and the residue was purified by 
silica gel column chromatography (eluent: hexane-ethyl 
acetate (10:1)) to give 1- (l-phenylpiperidin-4-yl) -2- 
cyanoethan-l-one (2.0 g) as colorless crystals. A solution 
of 2, 1, 3-benzoxadiazol-4-aldehyde (0.3 g) , 3-aminopyrazole 
(0.2 g) and 1- (l-phenylpiperidin-4-yl) -2-cyanoethan-l-one 
(0.5 g) in acetonitrile (10 mL) was heated under reflux 
overnight. The reaction mixture was cooled to room 
temperature, and the precipitated crystals were collected 
by filtration to give the title compound (0,6 g) as 
colorless crystals. 
MS (FAB) :424(M^+1) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 73-1 . 7 6 (2H, m) , 2.14- 

, ±0 \^n, ill} f ^ , o^: — ^ . ou V ^n, iu; , ^ . o x ~ ^ . o \ j-h f m. f , ^ . yj ^ 

3.84(2H,m), 5.41(lH/s), 6 . 75 ( IH, dd, J=7 , 3Hz and 7.2Hz), 
6.94-6.96{2H,in) , 7 . 18-7 . 27 ( 3H,m) , 7 . 42 (IH, d, J=6 . 6Hz) , 7,59 
(lH,dd, J=9.0Hz and 6.6Hz), 7.92 (lH,d, J=9.0Hz) , 9. 81 (lH,brs) , 
12.17{lH,brs) . 

Example 25 
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6- (l-Acetylpiperidiin-4-yl) -4- (2, 1, 3-benzoxadiazol-4"yl) -5- 
cyano-4 ^ 7-dihydro-2/f-pyrazolo [ 3 , 4-Jb] pyridine 

To a solution of ethyl isonipecotate (8.0 g) in THF (100 
mL) was added triethylamine (5.7 g) , dimethylaminopyridine 
(0.6 g) and acetyl chloride (4.4 g) at 0°C and the mixture 
was stirred for an hour. The mixture was extracted with 
ethyl acetate and the solvent was evaporated under reduced 
pressure to give ethyl l-acetylpiperidine-4-carboxylate (10 
g) as a colorless oil. To a solution of acetonitrile (2.5 
g) in THF (300 mL) was added ri-BuLi (57 mmol) at -78''C. 
Further, ethyl l-acetylpiperidine-4-carboxylate (10 g) was 
added and the mixture was stirred for an hour. After 
acidification with hydrochloric acid, the mixture was 
extracted with ethyl acetate. The solvent was evaporated 
under reduced pressure and the residue was purified by 
silica gel column chromatography {eluent: hexane-ethyl 
acetate (10:1)) to give 1- (l-acetyl-piperidin-4-yl) -2- 
cyanoethan-l-one (7.5 g) as a colorless oil. A solution of 
2, 1, 3-benzoxadiazol-4-aldehyde (0.3 g) , 3-aminopyrazole 
(0.17 g) and 1- ( l-acetylpiperidin-4-yl) -2-cyanoethan-l-one 
(0.4 g) in acetonitrile (10 mL) was heated under reflux 
overnight. The reaction mixture was cooled to room 
temperature, and the precipitated crystals were collected 
by filtration to give the title compound (0.49 g) as yellow 
crystals. 
MP:248''C. 

MS (FAB) :340(M^+1) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 62-1 . 64 (2H,m) , 1.82-1.84 
(lH,m), 2.00-2.02(4H,m) , 2 . 49-2 . 50 (lH,m) , 2 . 94-3 . 07 (2H,m) , 
3.89-3.92 (lH,m) , 4 . 48-4 . 51 ( IH, m) , 5.40(lH,s), 7.27(iH,s)/ 
7.42 (lH,d, J=6.6Hz) , 7 . 59 ( IH, dd, J=9 , OHz and 6.6Hz), 
7.92 (lH,d, J=9,0Hz) , 9 . 81 ( IH, brs) , 12 . 18 (lH,brs) . 

Example 26 

4- (2,1/ 3-Benzoxadiazol-4-yl) -6- (l-ben2oylpiperidin-4-yl) -5- 
cyano-4 , 7-dihydro-2ff-pyrazolo [ 3 , 4-Jbl pyridine 
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The title compound was prepared from benzoylchloride, 
ethyl isonipecotate, 2, 1, 3-benzoxadiazol-4-aldehyde and 3- 
aminopyrazole in the same manner as in Example 25. 
MP:228°C. 

MS (FAB) :452 (M'^+I) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 59-1 . 76 (2H, m) , 2.04-2.08. 
(2H,m), 2.76-2.80 (lH,m) , 3 . 01-3 . 09 (2H,m) , 3 , 58-3 . 60 ( IH, m) , 
4.60-4.63(lH,m) , 5.41(lH,s), 7.28(lH,s), 7 . 43-7 . 46 ( 6H, m) , 
7.56-7.59(lH,m) , 7 , 92 ( IH, d, J=9 . OHz) , 9 . 90 ( IH, brs) / 
12.21 (lH,brs) . 

Example 27 

6- (l-Acetyl-1,2, 3, 6-tetrahydropyridin-4-yl) -4- (2,1, 3- 
benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-2H-pyrazolo [3, 4-jb] - 
pyridine 

The title compound was prepared from acetyl chloride, 
ethyl 1,2, 3, 6-tetrahydropyridine-4-carboxylate, 2, 1,3- 
benzoxadiazol-4-aldehyde and 3-aminopyrazole in the same 
manner as in Example 25. 
MP:237°C. 
MS (EI) :387 (M* ) . 

^H-NMR(400MHz,DMSO-d6)8(ppm) : 2.00 and 2 . 04 {3H, s) , 2.46- 
2.49 (2H,m), 3 . 55-3 . 58 ( 2H, m) , 4 . 00-4 . 06 (2H, m) , 5.44(lH,s), 
6.10 (lH,s), 7.29(lH,s), 7 . 45 (IH, d, J=6 . 6Hz) , 
7.59(lH,dd, J=9.0Hz and 6.6Hz), 7 . 93 (IH, d, J=9. GHz) , 
9.94(lH,brs) , 12 . 17 ( IH, brs) . 

Example 28 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (1- 
(pthnxycarhnnyl ) pi ppr j H1 n-4-yl) -2H-pyrazQlo f 3 . 4-.bl pyridine 

The title compound was prepared from ethyl chloroformate, 
ethyl isonipecotate, 2, 1, 3-benzoxadiazol-4-aldehyde and 3- 
aminopyrazole in the same manner as in Example 25. 
MS (EI) :419(M*) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 19 (3H, t, J=7 . 3Hz) , 1.61- 
1.63(2H,m), 1.90-1.94 (2H,m) , 2 • 84-2 . 88 (3H,m) , 4.02- 
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4.07(4H,m), 5.40(lH,s), 7.26(lH,s), 7 . 41 {IH, d, J=6 . 6Hz) , 

7.58 (lH,dcl, J=9.0Hz and 6.6Hz), 7,92 (lH,d, J=9.0Hz) , 
9.80(lH,brs), 12 . 17 (lH,brs) • 

Example 29 

4- (2, 1/ 3-Benzoxadiazol-4-yl) -5-cyano~4^ 7-dihydro~6- .(1- 
methanesulfonylpiperidin-4-yl) -2H-pyrazolo [3^ 4-jblpyridine 

The title compound was prepared from methanesulfonyl- 
chloride, ethyl isonipecotate/ 2, 1, 3-benzoxadiazol-4- 
aldehyde and 3-aminopyrazole in the same manner as in 
Example 25. 
MP:24 3°C. 
MS (EI) :425{M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 73-1 . 76 (2H, m) , 2.04-2.08 
(2H,m), 2.74-2.78 (3H,m) , 2.88(3H,s) , 3 . 66-3 . 69 (2H,m) , 
5.41(lH,s), 7,27(lH,s), 7 . 42 (IH, d, J=6. 6Hz) , 
7.58(lH,dd, J=9.0Hz and 6.6Hz), 7 . 93 (IH, d, J=9 . OHz) , 
9.84{lH,brs), 12 .20 (IH^brs) . 

Example 30 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (1- (N,N- 
-dimethylaminocarbonyl) piperidin-4-yl) -2tf-pyrazolo [3, 4-b] - 
pyridine 

The title compound was prepared from l-chloro-N,N- 
dimethylformamide/ ethyl isonipecotate, 2, 1, 3-benzoxa- 
diazol-4-aldehyde and 3-aminopyrazole in the same manner as 
in Example 25. 
MS (EI) :418 (M') . 

^H-NMR (400MHz, DMS0-d6)&(ppm) : 1.61-1.63 (2H,m) , 2.00-2.06 
(2H,m), 2.65-2.67 (2H,m) , 2.75(6H,s), 2 . 81-2 . 85 (lH,m) , 3.64- 
3.67(2H,m), 5.40(lH,s), 7.27(lH,s), 7 . 41 (IH, d, J=6 . 6Hz) , 

7.59 (lH,dd, J=9.0Hz and 6.6Hz), 7.92 (lH,d, J=9.0Hz) , 
9.86(lH,brs), 12 . 18 (IH, brs) . 

Example 31 

4- {2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (1- 
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guanylpiperidin-4-yl) '-2//-pyrazolo [3^ 4-Jb] pyridine 

To a solution of 4- (2, 1, 3-benzoxadiazol-4-yl) -5-cyano- 
4, 7-dihydro-6- (piperidin-4-yl) -2H~pyrazolo [3, 4-jb] pyridine 
(1.5 g) in MeOH (30 luL) was added diisopropylethylamine 
(4.2 g) , and lif-pyrazole-l-carboxamidine hydrochloride 
(0,96 g) at room temperature and the mixture was stirred 
overnight. The precipitated crystals were collected by 
filtration to give the title compound (1.0 g) as yellow 
crystals . 
MP:>270°C. 
MS(EI) :389{M-') . 

^H-NMR( 400MHz, DMSO-ds) 6 (ppm) : 1 . 53-1 . 56 (2H, m) , 1.86-1.91 
(2H,m), 2.47-2.50(2H,m) , 2 . 71-2 . 77 (lH,m) , 3 . 00-3 . 03 ( 2H, m) , 
3.32-3.36(3H,br), 5.39(lH,s), 7.26(lH,s), 
7.39(lH,d, J=6.6Hz) , 7 . 59 ( IH, dd, J=9 , OHz and 6.6Hz), 
7.91 (lH,d, J=9,0Hz) , 9.79 (lH,brs) , 12.21 (lH,brs) . 

Example 32 

6- (l-Acetylpiperidin-3-yl) -4- {2, \, 3-benzoxadiazQl"4-yl) -5- 
cyano-4/ 7-dihydro-2Jf-pyrazolo [3, 4-jb] pyridine 

The title compound was prepared from acetyl chloride, 
ethyl nipecotate, 2, 1, 3-benzoxadiazol-4-aldehyde and 3- 
aminopyrazole in the same manner as in Example 25. 
MP:219*='C. 

Anal-Calcd.For:C2oHi9N-702:C,61.69;H, 4.92;N,25.18. 
Found: C, 61 . 36; H, 4 . 90;N, 25 . 12 . 

MS(EI) :389(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 25-1 . 49 ( IH, m) , 1.74-1.78 
(2H,m), 2.00(3H,s), 2 . 01-2 . 04 ( IH, m) , 2 . 49-2 . 98 ( 3H, m) , 3.78- 
3.81(lH,m), 4.37-4.40 (lH,m) , 5 . 29 and 5, 42 ( IH, s) , 
7.28(lH,s), 7.41-7.48{lH,m), 7 . 58-7 . 62 (lH,m) , 7,92- 
7.95(lH,m), 9.90 (lH,brs), 12 .21 (lH,brs) . 

Example 33 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (1- 
ethylpiperidin-4-yl ) -2if-pyrazQlo [3, 4-Jb] pyridine 
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The title compound was prepared from 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -5-cyano-4, 7-dihydro-6- (piperidin-4-yl) -2H- 
pyrazolo [3, 4-Jb] pyridine and acetaldehyde in the same manner 
as in Example 3. 
MP:231°C. 
MS(EI) :375{M'') . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 0. 99 (3H, t, J=7 . 3Hz) , 1.60- 
1.63(2H,m), 1.85-1.88 (2H,m) , 2 . 00-2 . 04 (2H, m) , 2.31- 
2.34(2H,m), 2 . 64-2 . 66 ( IH, m) , 2 . 97-3 . 00 (2H, m) , 5.39(lH,s), 
7.26(lH,s), 7.40{lH,d, J=6.6Hz) , 7 . 58 ( IH, dd, J=9 . OHz and 
6.6Hz), 7.92 (lH,d, J=9.0Hz) , 9 . 75 (IH.brs) , 12 . 18 (lH,brs) . 

Example 34 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (1- 
propylpiperidin-4-yl) ~2ff-pyrazolo [3, 4-jb] pyridine 

The title compound was prepared from 4- (2, 1, 3-Benzoxa- 
diazol-4-yl) -5-cyano-4, 7-dihydro-6- (piperidin-4-yl) -2H- 
pyrazolo [3, 4-b)pyridine and propionaldehyde in the same 
manner as in Example 3, 
MP:246''C. 

Ana 1 . Cal cd . For : C21H23N7O :C,64.76;H,5.95;N,25.18. 
Found: C, 64 . 23;H, 5 . 87 ;N, 24 . 86. 

MS(EI) :389(M^) . 

'H-NMR(400MHz,DMSO-d6)8(ppm) : 0 . 84 (3H, t , J=7 . 3Hz) , 1.40-1.45 
(2H,m), 1.59-1.62 (2H,m) , 1 . 82-1 . 86 (2H, m) , 2 . 00-2 . 05 (2H, m) , 
2.21 (2H, t, J=7.3Hz) , 2 . 62-2 . 65 ( IH, m) , 2 . 94-2 . 97 (2H, m) , 5.39 
{1H,S), 7.26(lH,s), 7.40(lH,d, J=6.6Hz), 7 , 58 (IH, dd, J=9. OHz 
and 6.6Hz), 7.91 (lH,d, J=9.0Hz) , 9 , 77 ( IH, brs) , 12 . 18 ( IH, brs) . 

Example 35 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (1-iso- 
propylpiperidin-4-yl) -2JJ-pyrazolo [3, 4-b] pyridine 

The title compound was prepared from 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -5-cyano-4, 7-dihydro-6- {piperidin-4-yl) -2if- 
pyrazolo [3, 4-jb]pyridine and acetone in the same manner as 
in Example 3. 
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MP:260°C. 

MS (EI) :389(M') . 

^H-NMR{ 400MHz, DMSO-dg) 6 (ppm) : 1.22 ( 6H, d, J^7 . 3Hz) , 1.82-3,42 
(10H,m), 5.40(lH,s), 7.27(lH,s), 7 , 42 (IH, d, J=6. 6Hz) , 
7.59{lH,dd, J=9.0Hz and 6.6Hz), 7 . 92 (IH, d, J=9 • GHz) , 
9.66(lH,brs) / 12 .22 (IH^brs) . 

Example 36 

4- (2-Bromo-3-cyanophenyl) -6- ( 1- t-butoxycarbonylpiperidin-4- 
yl) -5-cyano-4, 7-dihydro-2J/-pyrazolo [3, 4-b] pyridine 

The title compound was prepared from ethyl isonipecotate, 
2-bromo-3-cyanobenzaldehyde and 3-aminopyrazole in the same 
manner as in Example 1. 
MP:>270°C. 

Anal. Calcd. For :C24H25BrN602:C, 56. 59;H, 4 . 95;N, 16. 50. 
Found: C, 56 . 47 ; H, 4 . 87 ;N, 16,52, 

MS(EI) :509(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1.41 (9H, s) , 1.59-1, 66 (2H,m) , 
l,85-l,90(2H,m) , 2 . 65-2 , 82 ( 3H, m) , 4 . 05-4 . 07 (2H,m) , 
5.47(lH,s), 7,33(lH,s), 7 . 56-7 . 60 (2H,m) , 7 . 84 (IH, d, J=7 . 3Hz) , 
9,81 (lH,brs) , 12 ,26 (IH^brs) . 

Example 37 

4- (2-Bromo-3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (piperidin- 
4-yl) -2tf-pyrazolo [3, 4-b] pyridine 

The title compound was prepared from 4- (2-bromo-3-cyano- 
phenyl) -6- (1- t-butoxycarbonylpiperidin-4-yl) -5-cyano-4, 7- 
dihydro-2H-pyrazolo [3, 4-jbl pyridine in the same manner as in 
Example 2, 
MP:>270''C. 
MS (EI) : 409 (MM . 

^H-NMR ( 400MHz, DMSO-de) 6 (ppm) : 1 . 53-1 . 56 (2H, m) , 1.83- 
1.87(2H,m), 2.46-2.50{3H,m) , 2 . 7 1-2 . 74 ( IH, m) , 3.00- 
3.04(lH,m), 5.45(lH,s), 7.32(lH,s), 7 . 56-7 . 58 (2H, m) , 
7,81 {lH,d, J=7.3Hz) , 9 . 74 ( IH, brs) , 12 . 26 ( IH, brs) . 
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Example 38 

4- (2-Broitio~3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (1- 
inethylpiperidin-4-yl) -2tf-pyrazolo [3, 4-'Jb]pyridine 

The title compound was prepared from 4- (2-bromo-3-cyano- 
phenyl) -5-cyano-4, 7-dihydro-6- (piperidin-4-yl) -2H-pyrazolO" 
[3/ 4-jb] pyridine in the same manner as in Example 3. 
MP:>270°C. 
MS (EI) :423(M") . 

^H-NMR(400MH2,DMSO-d6)6(ppm) : 1 . 65-1 . 71 (2H, m) , 2.02-2.08 
(3H,m). 2.29{3H,s), 2 . 48-2 . 52 { IH, m) , 1 . 66-1 . 69 ( IH, m) , 2.95- 
2.98(2H,m), 5.50(lH,s), 7.34(lH,s), 7 . 55-7 . 57 (2H,m) , 
7,83(lH,d, J=7,3Hz) , 9 . 83 (IH, brs) , 12 . 32 ( lH,brs) • 

Example 39 

4- (2-Bromo-3-cyanophenyl) -6- ( l-t-butoxycarbonylpiperidin-3- 
yl) -5-cyano-4, 7-dihydro-2tf-pyrazolo [3, 4-jb]pyridine 

The title compound was prepared from ethyl nipecotate/ 

2- bromo-3-cyanobenzaldehyde and 3-aminopyrazole in the same 
manner as in Example 1 . 

MP:238°C. 

Anal. Calcd. For :C24H25BrN602:C, 56.56;H, 4.95;N, 16.50, 
Found: C, 56 . 49;H, 4 . 85;N, 16.50. 

MS (EI) :509(M^) . 

^H-NMR ( 400MHz, DMSO-de) 6 (ppm) : 1.37 and 1.39(9H,s), 1.68- 
2.06(4H,m), 2 . 65-2 . 75 (2H, m) , 3 . 30-3 . 32 { IH, m) , 3.94-3.97 
(2H,m), 5.47 and 5.49(lH,s), 7.34(lH,s), 7 . 58-7 . 61 (2H,m) , 
7.82-7.86(lH,m) , 9 . 89 { IH, brs) , 12 . 31 (IH, brs) . 

Example 40 

^- ( 2-Brcino-3-cy^noph6nyl ) ~5-cyano-^; 7-rii byHrn-6- (piperidin- 

3- yl) -2H-pyrazolo[3, 4-jb] pyridine Trif luoroacetate 

The title compound was prepared from 4- (2-bromo-3-cyano- 
phenyl) -6- (l-t-butoxycarbonylpiperidin-3-yl) -5-cyano-4, 7- 
dihydro-2/f-pyrazolo[3,4-Jb]pyridine in the same manner as in 
Example 21, 
MP:225^C. 
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Anal.Calcd.For:Ci9Hi7BrN6CF3COOH:C,48.20;H,3.47;N,16.06, 

Found:C,47.98;H,3.52;N,15.97. 

MS (EI) :409(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 68-1 . 98 (4H, m) , 2.65-2.68 
(lH,m), 3.21-3.33(4H,m), 5.50(lH,s), 7.35(lH,s), 7,55-7.66 
(2H,m), 7.84-7.87(lH,m) , 8.54(lH,br), 8.96(lH,br), 
9.96(lH,brs), 12.36(lH,br). 

Example 41 

4- (2-Broino-3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (1- 
methylpiperidin-3-yl) -2ff-pyrazolo [3, 4-i^] pyridine 

The title compound was prepared from 4- (2-bromo-3-cyano- 
phenyl) -5-cyano-4, 7-dihydro-6- (piperidin-3-yl) -2H-pyrazolo- 
[3, 4-jb] pyridine trif luoroacetate in the same manner as in 
Example 3. 
MP:174^C. 
MS (EI) :423 (M^) . 

^H-NMR {400MHz, DMSO-de) 5 (ppm) : 1 . 54-1 . 78 ( 4H,m) , 2:i8-2.20 
(lH,m), 2.20(3H,s), 2 .55-2. 58 (2H,m) , 2 . 94-2 . 96 (lH,m) , 3.31- 
3.34(lH,m), 5.47(lH,s), 7,33(lH,s), 7 . 57-7 . 58 (2H,m) , 
7.84 (lH,d, J=7.3Hz) , 10 . 06 (lH,brs) , 12 . 29 (IH, brs) • 

Example 42 

4- (2-Bromo-3-'Cyanophenyl) -6- (1- t-butoxycarbonylpiperidin-2- 
yl) -5-cyano-4,7-dihydro-2H-pyrazolo[3, 4-Jb]pyridine 

The title compound was prepared from ethyl pipecolinate, 
2-bromo-3-cyanobenzaldehyde and 3-aminopyrazole in the same 
manner as in Example 1. 
MS(EI) :509(M^) . 

'H-NMR (400MHz, DMSO-de) 6 (ppm) : 1.35(9H,s), 1 . 34-1 . 90 ( 6H, m) , 
3.48-3.52(2H,m), 4 . 42-4 . 48 ( IH, m) , 5.43 and 5.46(lH,s), 
7.36-7.39(lH,m) , 7 . 53-7 . 57 (2H,m) , 7 . 80-7 . 83 (lH,m) , 9.68, and 
9.82{lH,brs) , 12 .26 (lH,brs) . 

Example 43 

4- (2-Bromo-3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (piper idin- 
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2-yl) •-2if-pyrazolo [3^ 4 -jb] pyridine Trif luoroacetate 

The title compound was prepared from 4- (2-bromo--3-cyano- 
phenyl) -6- (l-t-butoxycarbonylpiperidin-2~yl) -5-cyano-4^ 7- 
dihydro-2H-pyra2olo [3/ 4-jb] pyridine in the same manner as in 
Example 21. 
MP:232°C. 
MS (EI) :409(M^) . 

^H-NMR {400MHz, DMSO-de) 6 (ppm) : 1 . 27-1 . 98 ( 5H, m) , 2.47-2.51 
{2H,m), 3.12-3.18(lH,m) , 4 . 7-4 . 10 ( IH, m) , 4 . 50-4 . 57 ( IH, m) , 
7.40-7,63 (3H,m), 7 . 79-7 . 82 (2H,m) , 8.06(lH,br), 
10.93(lH,brs) , 12 . 41 (IH, brs) . 

Example 44 

4- (2-Bromo-3-cyanophenyl) -6- (4-t-butoxycarbonylmorpholin-2- 
yl) -5-cyano-4, 7-dihydro-2H-pyrazolo [3, 4-jb] pyridine 

The title compound was prepared from ethyl morpholine-2- 
carboxylate, 2-bromo-3-cyanobenzaldehyde and 3-amino- 
pyrazole in the same manner as in Example 1. 
MP:219°C. 
MS (EI) :511(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1.40 (9H,s), 2 . 97-3 . 10 ( 2H, m) , 
3.47-3.53 (lH,m) , 3 . 77-3 . 94 {3H,m) , 4 . 37-4 . 39 (IH, m) , 5.52 and 
5.54(lH,s), 7.34-7.36(lH,m) , 7 . 58-7 . 65 (2H, m) , 7.94- 
7.96(lH,m), 9.87 and 9. 92 (lH,brs) , 12.33 (IH^brs) . 

Example 45 

4- (2-Bromo-3-cyanophenyl) -5-cyano-4^ 7-dihydro-6- (morpholin- 
2-yl) -2ff-pyrazolo [3, 4-jb] pyridine Trif luoroacetate 

The title compound was prepared from 4- (2-bromo-3-cyano- 
phenyl) -fi- (4-f-hntnxycarbonylmorph61in-2-yl) -5-cyano-4 , 7- 
dihydro-2i/-pyrazolo [3, 4-jb] pyridine in the same manner as in 
Example 21. 
MP:236^C. 
MS (EI) :411(M^) . 

^H-NMR(400MHz,DMSO-d6)6(ppm) : 3 . 02-3 . 05 ( IH, m) , 3.24-3.33 
(3H,m), 3.80-3.84 (lH,m) , 4 . 08-4 . ll(lH,m) , 4 . 82-4 . 85 (lH,m) , 
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5.55{lH,s); 7.36(lH,s); 7 . 55-7 . 62 (2H, m) , 7 . 84-7 . 87 (lH,m) , 
9.14(2H,br), 10.04-10. 09 (lH,brs) , 12 .40 (lH,brs) . 

Example 46 

4- (2-BromO'3-cyanophenyl) -5"cyano-4, 7-ciihyciro-6- (4- 
methylmorpholin-2-yl ) "2iJ-pyra2olo [3, 4-Jb] pyridine 

The title compound was prepared from 4- (2-bromo-3-cyano- 
phenyl) -5-cyano-4, 7-dihydro-6- (morpholin-2-yl) -2H-pyrazolo- 
[3, 4-jb] pyridine trif luoroacetate in the same manner as in 
Example 3. 
MP:180'=*C. 
MS (EI) :425{M*) . 

^H-NMR (400MHz, DMSO-de) 6(ppm) : 2 . 18-2 . 20 (lH,m) . 2.20 and 
2.21 (3H,s), 2.26-2.29(lH,m) , 2 . 58-2 . 62 ( lH,m) , 2.75- 
2.78(lH,m), 3.58-3.62 (lH,m) , 3 . 88-3 . 91 ( IH, m) , 4.48- 
4.50(lH,m), 5.51(lH,s), 7,35(lH,s), 7 . 56-7 . 61(2H, m) , 7.84- 
7.86(lH,m), 9.81 and 9 . 84 ( IH, brs) , 12 . 31 ( IH, brs) . 

Example 47 

4- (2-Bromo-3-cyanophenyl) -5-cyano-4, 7-dihvdro-6- (1,2,3, 6- 
tetrahydropyridin-4-yl ) -2tf-pyrazolo [ 3 , 4-jb] pyridine 

The title compound was prepared from ethyl 1,2,3,6- 
tetrahydropyridine-4-carboxylate, 2-bromo-3-cyano- 
benzaldehyde and 3-aminopyrazole in the same manner as in 
Example 1, and Example 2 followed. 
MP:226°C. 
MS (EI) :407(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 2 . 36-2 . 40 (2H, m) , 2.95-2.98 
(2H,m), 3.56-3.60(3H,m) , 5.51(lH,s), 6.15(lH,s), 7,34(lH,s), 
7 ^ 5f-7 , 60 (2H, , 7.84 (IH- d/ J=7 3H7.) . Q . 93 (IH.brs) 
12.32 (lH,brs) . 

Example 48 

4- (2-Bromo-3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (1-methyl- 
1,2, 3, 6-tetrahydropyridin-4-yl)-2Jf-pyrazolo[3, 4-b]pyridine 
The title compound was prepared from 4- (2-bromo-3-cyano- 
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phenyl) -5-cyano-4, 7-dihydro-6- (1,2,3, 6-tetrahydropyridin-4- 

yl) -2i/-pyrazolo[ 3, 4-jb] pyridine in the same manner as in 

Example 3. 

MP:233°C. 

MS (EI) :421 (M') . 

^H-NMR (4 00MHz, DMSO-de) 6 (ppm) : 2.31 (3H,s) , 2.56-2.67 (4H,m) , 
3.00-3.03 (2H,m) , 5.50{lH,s), 6.10(lH,s), 7.34(lH,s), 7.58- 
7.60(2H,m), 7 . 83 (lH,d, J=7 . 3Hz) , 9 . 91 ( IH, brs) , 12 . 29 (lH,brs) . 

Example 49 

4- (2-Bromo-3-cyanophenyl) -6- ( (N- t-butoxycarbonyl-AT-methyl- 
amino) methyl) -5-cyano-4^ 7-dihydro-2H-pyrazolo [3/ 4-jb] - 
pyridine 

The title compound was prepared from glycine ethyl ester 
hydrochloride, 2-bromo-3-cyanobenzaldehyde and 3-amino- 
pyrazole in the same manner as in Example 15 
MS (EI) :469(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1.39(9H,s), 2.85(3H,s), 4.15- 
4.18(2H,m), 5.49(lH,s), 7.37(lH,s), 7 . 56-7 . 57 (2H, m) , 
7.83(lH,d, J=7,3Hz) , 9 • 78-9 . 93 (IH, br ) , 12 . 31 { lH,brs) . 

Example 50 

4- (2-Bromo-3-cyanophenyl) -5-cyano-'4, 7-dihydro-6- ( (AT-methyl- 
amino) methyl) -2H-pyrazolo [3, 4 -jb] pyridine Trif luoracetate 

The title compound was prepared from 4- (2-bromo-3-cyano- 
phenyl)-6- ( (i\^-t-butoxycarbonyl-N-methylamino) methyl) -5- 
cyano-4, 7-dihydro-2Jf-pyrazolo [3, 4-b]pyridine in the same 
manner as in Example 21. 
MP:2 58'*C. 
MS (EI) :369(M'') . 

5.50(lH,s), 7.47-7.48 (2H,m) , 7.65(lH,s), 7 , 80-7 . 81 (2H, m) , 
8.09(lH,br), 10, 81 (lH,brs) , 12 . 38 (lH,brs) . 

Example 51 

6- (l-Acetylpiperidin-4-yl) -4- (2-bromo-3-cyanophenyl) -5- 
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cyano-4 , 7-ciihydro-2if-pyrazolo [3^ 4-jb] pyridine 

The title compound was prepared from acetyl chloride, 
ethyl isonipecotate, 2-bromo-3-cyanobenzaldehyde and 3- 
aminopyrazole in the same manner as in Example 25. 
MP:>280*'C. 
MS (EI) :451(M') . 

^H-NMR ( 400MHz, DMSO-de) 6 (ppm) : 1 . 63-1 . 82 (3H, m) , 1 . 98-2 . GO 
(lH,m), 2.00(3H,s), 2 . 4 9-2 . 51 ( IH, m) , 2 . 94-3 . 10 {2H, m) , 3.89- 
3.91(lH,m), 4.48-4.50(lH,m) , 5.47(lH,s), 7.34(lH,s), 7,56- 
7.58(2H,m), 7 . 84 (IH, d, J=7 . 3Hz) , 9 . 81 ( IH, brs) , 12 . 27 ( IH, brs) . 

Example 52 

6- (l-Benzoylpiperidin'-4-yl) -4- (2-bromo-3-cyanophenyl) -5- 
cyano-4, 7-dihydro-2/f-pyrazolo [3, 4-jb] pyridine 

The title compound was prepared from benzoyl chloride, 
ethyl isonipecotate, 2-bromo-3-cyanobenzaldehyde and 3- 
aminopyrazole in the same manner as in Example 25. 
MP:>280°C. 
MS (FAB) :514(M'"+1) . 

^H-NMR (400MHz, DMSO-d6)6(ppm) : 1.64-2.04 (4H,m) , 2,76-2.80 
(lH,m), 3.05-3.10 (2H,m) , 3 . 60-3 . 63 ( lH,m) , 4 . 62-4 . 65 ( IH, m) , 
5.48(lH,s), 7.34-7.58 (8H,m) , 7 . 84 ( IH, d, J=7 . 3Hz) , 
9.90{lH,brs) , 12 . 31 ( IH, brs) . 

Example 53 

4- (2-Bromo-3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (1- 
methanesulfonylpiperidin-4-yl) -2H-pyrazolo [3, 4-Jb] pyridine 

The title compound was prepared from methanesulf onyl 
chloride, ethyl isonipecotate, 2-bromo-3-cyanobenzaldehyde 
and 3-aminopyrazole in the same manner as in Example 25. 
MP:>280''C. 
MS (EI) :487 (MM . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 75-2 . 07 (4H, m) , 2.76-2.79 
(2H,m), 2.89(3H,s), 3 . 66-3 . 69 (2H, m) , 5.48(lH,s), 7.34(lH,s), 
7.56-7.58 (2H,m) , 7 . 84 (IH, d, J=7 . 3Hz) , 9 . 84 ( IH, brs) , 
12.30(lH,brs) . 
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Example 54 

6- (l~t~Butoxycarbonylpiperidin-4-yl) -4- (2~chlorophenyl) -5- 
cyano-4/ 7"dihydro"2if-pyra2olo [3, 4-jb]pyridine 

The title compound was prepared from ethyl isonipecotate, 
2-chloroben2aldehyde and 3-aminopyrazole in the same manner 
as in Example 1 . 
MP:>280''C. 

Anal . Calcd. For : C23H26CIN5O2 : C, 62 . 79;H, 5. 96;N, 15. 92 . 
Found: C, 62 . 81 ;H, 5 . 87;N, 16. 01 . 

MS(EI) :439{M') . 

^H-NMR (400MHz, DMSO-de) 6(ppm) : 1.41 (9H,s), 1 . 58-1 . 67 {2H,m) , 
1.86-1,91 (2H,m) , 2 . 84-2 . 90 (3H,m) , 4 . 06-4 . 09 (2H,m) , 
5.35{1H,S), 7.21-7.33(4H,m), 7 . 42 { IH, d, J=7 . 3Hz) , 
9.69{lH,brs) , 12.18 (IH.brs) . 

Example 55 

4- (2-Chlorophenyl) -5-cyano-4/ 7-dihydro-6- (piperidin-4-yl) - 
2H-pyrazolo [3, 4-jb]pyridine 

The title compound was prepared from 6- {l-t-butoxy- 
carbonylpiperidin-4-yl) -4- (2-chlorophenyl) -5-cyano-4, 7- 
dihydro-2iif-pyrazolo [3, 4-jb] pyridine in the same manner as in 
Example 2. 
MP:221°C. 
MS (EI) :339(M^) . 

^H-NMR ( 400MHz, DMS0-d6) 8 (ppm) : 1 . 84-1 . 92 ( 2H, m) , 2.10-2.16 
{2H,m), 2.96-3.00(3H,m) , 3 . 30-3 . 40 (2H, m) , 5.36(lH,s), 7.22- 
7.33 (4H,m), 7 . 42 (IH, d, J=7 . 2Hz) , 8.56(lH,br), 9.76(lH,brs)/ 
12.26(lH,brs) . 

Example 56 

4- (2-Chlorophenyl) -5-cyano-4, 7-dihydro-6- (1-methyl- 
piperidin-4-yl) -2ff-pyrazolo [3, 4-jb] pyridine 

The title compound was prepared from 4- (2-chlorophenyl) - 

5- cyano-4, 7-dihydro-6- (piperidin-4-yl) -2H-pyrazolo [3, 4-b] - 
pyridine trif luoroacetate in the same manner as in Example 
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3. 

MP:>270''C. 

Anal Xalcd. For :Ci9H2oClNs:C, 64 .49;H, 5,70;N, 19.79. 
Found: C/ 64.71;H, 5.68;N, 19.59. 
MS (EI) :353(M^> . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 56-1 . 65 (2H, m) , 1.84-1.90 
(2H,m), 2.02-2.06(2H,m) , 2.16(3H,s), 2 . 60-2 . 65 (IH, m) , 2.85- 
2.88(2H,m), 5.34(lH,s), 7 . 2 1-7 . 33 ( 4H, m) , 7 . 41 ( IH, d, J=7 . 3Hz) , 
9.63 (lH,brs) , 12 . 17 ( IH, brs) . 

Example 57 

2-Acetyl-6- (l-acetylpiperidin-4-yl) -4- (2-chlorophenyl) -5- 
cyano-4, 7-dihydro-2H-pyrazolo [3/ 4-jb] pyridine . 

To a solution of 4- (2-chlorophenyl ) -5-cyano-4, 7-dihydro- 
6- (piperidin-4-yl) -2i/-pyrazolo [3, 4-jb] pyridine (1.0 g) in 
pyridine (1.2 mL) was added acetic anhydride (0.42 mL) at 
room temperature and the mixture was stirred for two hours. 
The mixture was evaporated under reduced pressure and the 
residue was washed with methanol and the precipitated 
crystals were collected by filtration to give the title 
compound (0.6 g) as colorless crystals. 
MS(EI) :423(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 58-1 . 70 (2H, m) , 1.91-1.96 
(lH,m), 1.99-2.00(lH,m) , 2.02(3H,s), 2.51(3H,s), 2.55-2.58 
(lH,m), 3.11-3.18{2H,m) , 3. 91-3. 94 (lH,m) , 4 . 49-4 . 52 (lH,m) , 
5.37(lH,s), 7.32-7.37 (3H,m) , 7 . 48 ( IH, d, J=7 . 3Hz) , 7.84(lH,s), 
10.24 (lH,brs) . 

Example 58 

4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-'4/ 7-dihydro-6- (2- 
oxocyclohexan-l-yl ) -2H-pyrazolo [3, 4-b] pyridine 

To a solution of ethyl 2-cyclohexanonecarboxylate (25 g) 
in toluene (200 mL) was added ethyleneglycol (10.1 g) and 
p-toluenesulfonic acid (2.8 g) at room temperature and the 
mixture was heated under reflux with Dean-Stark apparatus 
for five hours. The reaction mixture was cooled to room 
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temperature, the solvent was evaporated under reduced 
pressure and the residue was purified by silica gel column 
chromatography (eluent: hexane-ethyl acetate (10:1)) to 
give ethyl 1, 4-dioxa-spiro [4, 5] decane-6-carboxylate (31 g) 
as a colorless oil. To a solution of acetonitrile (7.2 g) 
in THF (700^mL) was added n-BuLi (160 mmol) at -IS^'C. 
Further, ethyl 1, 4-dioxa-spiro [4, 5] decane-6-carboxylate (31 
g) was added and the mixture was stirred for an hour. 
After acidification with hydrochloric acid, the mixture was 
extracted with ethyl acetate. The solvent was evaporated 
under reduced pressure and the residue was purified by 
silica gel column chromatography (eluent: hexane-ethyl 
acetate (10:1)) to give l-cyano-2- (1, 4-dioxa-spiro [4, 5]- 
decan-6-yl) ethan-2-one (14.5 g) as a colorless oil. A 
solution of 2, 1, 3-benzoxadia2ol-4-aldehyde (0.8 g), 3- 
aminopyrazole (0.5 g) and l-cyano-2- (1, 4-dioxa-spiro [4, 5] - 
decan-6-yl) ethan-2-one (1.2 g) in acetonitrile (10 mL) was 
heated under reflux overnight. The reaction mixture was 
cooled to room temperature, and the precipitated crystals 
were collected by filtration to give 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -5-cyano-4, 7-dihydro-6- (1, 4-dioxa-spiro [4, 5] - 
decan-6-yl) -2//-pyrazolo [3, 4-Jb]pyridine (1.3 g) as colorless 
crystals . 

To a solution of 4- (2, 1, 3-Benzoxadiazol-4-yl) -5-cyano- 
4, 7-dihydro-6- (1, 4-dioxa-spiro [4, 5] decan-6-yl) -2H-pyrazolo-' 
[3, 4-jb] pyridine (1.0 g) in methanol (30 mL) was added 4N 
HCl dioxane solution (6.0 mL) at room temperature and the 
mixture was heated at 60**C for two hours. After 
alkalif ication with sodium bicarbonate, the mixture was 
extracted with chloroform. The solvent was evaporated under 
reduced pressure and the residue was purified by silica gel 
column chromatography (eluent: hexane-ethyl acetate (1:1)) 
to give the title compound (20 mg) as colorless crystals. 
MP:>270°C. 
MS (EI) :360(M^) . 

'H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 74-1 . 80 (5H,m) , 2.60-2.65 
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{3H,in), 3,31-3.35{lH,iti) , 5,98(lH,s), 6 . 92 { IH, d, J=6 . 6Hz ) , 

7.39{lH,s), 7.47 (lH,dd, J=9.0Hz and 6.6Hz), 

7.84 (lH,d, J=9.0Hz) , 9.33 (lH,brs) , 12 . 15 ( IH, brs) . 

Example 59 

4" (2, 1, 3~Benzoxadiazol-4-yl) -5"cyano-4^ 7-dihydro-6- (4- 

oxocyclohexan-l-yl ) -2ff-pyrazolo [3^ 4-jb] pyridine 

The title compound was prepared from ethyl A- 
cyclohexanonecarboxylate^ 2, 1, 3-benzoxadiazol-4-aldehyde' 
and 3-aminopyrazole in the same manner as in Example 58. 
MS (FAB) :361 (MVI) . 

^H-NMR (4 00MHz, DMSO-de) 6 (ppm) : 1.96-2.12 (3H,m) , 2.22-2.30 
(3H,m), 2.48-2.51 (lH,m) , 3 . 27-3 . 31 (2H,m) , 5.42(lH,s), 

7.26(lH,s), 7.38-7.46(lH,m) , 7 . 57-7 . 61 ( IH, m) , 7.88-7.95 
(lH,m), 9.76(lH,brs) , 12 . 16 ( IH, br ) . 

Example 60 

4- (2, ly 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro-6- (2- 
oxocyclopentan-l-yl) -2H-pyrazolo [3^ 4-jb] pyridine 

The title compound was prepared from ethyl 2- 
cyclopentanonecarboxylate, 2, 1, 3-benzoxadiazol-4-aldehyde 
and 3-aminopyrazole in the same manner as in Example 58. 
MS(FAB) :347 (M^l) . 

^H-NMR (4 00MHz, DMSO-de) 5 (ppm) : 1.60-1.63 {2H,m) , 1.86-2.05 
(2H,m), 2.31-2.34 (2H,m) , 3 . 43-3 . 4 6 ( IH, m) , 5.47(lH,s), 7.25 
and 7.30(lH,s) , 7 . 39-7 . 4 6 ( IH, m) , 7 . 56-7 . 60 (lH,m) , 7.91- 
7.94 (lH,m) , 9.90(lH,brs) , 12.20 (lH,brs) . 

Example 61 

b-AceT:ylmethyi-4- {2, 1, 3-benzoxadiazQl-4-yl) -5-cyaiiu-4, 7- 
dihydro-2i/-pyrazolo [3, 4-b] pyridine 

The title compound was prepared from ethyl acetoacetate, 
2, 1, 3-benzoxadiazol-4-aldehyde and 3-aminopyrazole in the 
same manner as in Example 58. 
MP:200^C. 

MS (FAB) :321 (M*+l) . 
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^H-NMR( 4 00MHz, DMSO-de) 6 (ppm) : 2.22 (3H, s) , 3 • 63-3 . 66 {2H, m) , 
5.48 (IH, s) , 7.30 (IH, s) , 7 .47 (lH,d, J=6. 6Hz) , 
7.61(lH,dd, J=9.0Hz and 6.6Hz), 7 . 94 ( IH, d, J=9 . OHz ) , 
10.00 (IH.brs) , 12.21 (lH,brs) . 

Example 62 

4- (2-Bromo-3-cyanophenyl) -5-cyano-4/ 7-dihydro-6- (2- 
oxocyclohexan-l-yl) -2H-pyra2olo [3, 4-jb] pyridine 

The title compound was prepared from ethyl 2- 
cyclohexanonecarboxylate, 2-bromo-3-cyanobenzaldehyde and 

3- aminopyrazole in the same manner as in Example 58. 
MP:273°C. 

MS (EI) :422 (M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 .72-1,81 (5H,m) , 2.59-2.65 
(3H,m), 3,30-3.32 (lH,m) , 5.91(lH,s), 7 . 05 { IH, d, J=7 . 3Hz) , 
7.40-7.43(2H,m) , 7.52(lH,s), 7 . 74 (IH, d, J=7 . 3Hz ) , 
9.33(lH,brs) , 12.24 (IH^brs) . 

Example 63 

6-Acetylmethyl-4- ( 2-bromO"3~cyanophenyl ) -5-cyano-4, 7- 
dihydro-2if-pyra2olo [3, 4-jb] pyridine 

The title compound was prepared from ethyl acetoacetate, 
2-bromo-3-cyanobenzaldehyde and 3-aminopyrazole in the same 
manner as in Example 58. 
MP:230'*C. 
MS (EI) :382 (M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 2.23 (3H,s) , 3.60-3.67 (2H,m) , 
5.50(lH,s), 7.39(lH,s), 7 . 60 ( IH, dd, J=7 . 3Hz and 7.2Hz), 
7.70 (lH,d, J=7,3Hz) , 7.83 (lH,d, J=7.3Hz) , 9.97 (lH,brs) , 
12.29 (lH,brs) . 

Example 64 

4- (2-Chlorophenyl) -5-cyano-4, 7-dihydro-6- (piperidin-4-yl) - 
2if-pyrazolo [3, 4-jb] pyridine Hydrochloride 

4- (2-Chlorophenyl) -5-cyano-4, 7-dihydro-6- ( 1- t-butoxy- 
carbonylpiperidin-4-yl) -2if-pyrazolo [3, 4-£)]pyridine (2.0 g) 
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was added to 4N-HC1 dioxane solution (20 mL) at 0**C and the 
mixture was stirred for an hour. The solvent was 
evaporated under reduced pressure and the residue was 
washed by ethanol, and the precipitated crystals were 
collected by filtration to give the title compound (1.2 g) 
as yellow crystals. 
MS (EI) :339(M*) . 

^H-NMR {400MHz, DMSO-de) ft (ppm) : 1 . 83-1 . 90 (2H,m) ; 2,07- 
2.15(2H,m), 2.94-2.97(3H,m), 3 . 34-3 . 37 (2H, m) , 5.36(lH,s), 
7.22-7.33(4H,m), 7 . 42 (IH, d, J=7 . 3Hz ) , 8.41(lH,br), 
9.17(lH,br), 9.77(lH,brs), 12 .27 (lH,brs) . 

Example 65 

4- {2, 1, 3-Benzoxadiazol-4-yl) -5-cyano*4, 7-dihydro-6- 
(piperidin-4-yl) -2iJ-pyrazolo [3, 4-jb]pyridine Hydrochloride 
The title compound was prepared from 4- (2, 1, 3-benzoxa- 
diazol-4-yl) -6- (1- t-butoxycarbonylpiperidin-4-yl) -5-cyano- 
4, 7-dihydro-2if-pyrazolo[3, 4-jblpyridine in the same manner 
as in Example 64. 
MP:>270'^C. 

Anal. Calcd. For :Ci8Hi7N70HCl:C, 56,09;H,5.20;N,24.10. 
Found:C,55.80;H, 5.00;N,23.80. 
MS (EI) :347(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 82-1 . 85 (2H, m) , 2.14-2.20 
{2H,m), 2.93-2.99(3H,m) , 3 . 34-3 . 36 (2H, m) , 5.40(lH,s), 
7.27(lH,s), 7.43 (lH,d, J=6.6Hz) , 7 . 58 (IH, dd, J=9 . OHz and 
6.6Hz), 7.92 (lH,d,J=9. OHz) , 8.44{lH,br), 9.21(lH,br), 
9.87 (lH,brs) , 12 . 25 ( IH, brs ) . 

Example 66 

4" (2-BromO"3-cyanophenyl) -5-cyano-4, 7-dihydro-6- (piperidin- 
4-yl ) -2ff-pyrazolo [3, 4-jb] pyridine Hydrochloride 

The title compound was prepared from 4- (2-bromo-3- 
cyanophenyl) -6- (l-t-butoxycarbonylpiperidin-4-yl) -5-cyano- 
4, 7-dihydro-2H-pyrazolo[ 3, 4-jb] pyridine in the same manner 
as in Example 64. 
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MP:>270''C. 
MS(EI) :409(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 84-1 , 92 (2H, m) , 2.07-2.10 
(2H,m), 2.92-2,98 {5H,in) , 5.48{lH,s), 7.34(lH,s), 7.57-7.59 
(2H,m), 7.84 (lH,dd, J=7.3H2 and 7.2H2), 8.30{lH,br), 
9.04(lH,br), 9.90 (lH,brs) , 12.35(lH,br) . 

Example 67 

4- (2-Bromo-3-cyanophenyl) ~5-cyano-6- ( 1- t-butoxycarbonyl- 
pyrrolidin-2-yl) -4 , 7-dihydro-2if-pyra2olo [ 3 , 4-jb] pyridine 

The title compound was prepared from ethyl 1-t-butoxy- 
carbonylpyrrolidin-2-carboxylate, 2-bromo-3-cyano- 
benzaldehyde and 3-aminopyrazole in the same manner as in 
Example 1, 
MS (EI) :495(M*) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1.47 (9H,s), 1 . 82-1 . 97 (4H,m) , 
2.31(lH,m), 3.50(lH,m), 4,53(lH,m), 5.47(lH,s), 7.51-7.91 
(4H,m), 9.83(lH,m), 12.26{lH,s). 

Example 68 

4- (2-Bromo-3-cyanophenyl) -5-cyano-6- (pyrrolidin-2-yl) -4, 7- 
dihydro"2if-pyra2olo [ 3 , 4-Jb] pyridine 

The title compound was prepared from 4- {2-Bromo-3-cyano- 
phenyl) -5-cyano-6- (l-t-butoxycarbonylpyrrolidin-2-yl) -4, 7- 
dihydro-2if-pyrazolo[3, 4-jb]pyridine in the same manner as in 
Example 2. 
MP:>240°C. 
MS (EI) :395{M^) . 

^H-NMR(400MHz,Oy[SO-d6)6(ppm) : 1 . 39-1 . 55 (lH,m) , 1.97 (2H,m), 
2.30ilH,m), 3.52(2H/iu), 4 . 10-4 . 28 ( IH, m) , 5.41 (1H,5), 
6.52(lH,s), 7.34-7.47(2H,m), 7 .70 (IH, dd, J=8 . 3Hz and 9.0Hz), 
ll,89(lH,brs) . 

Example 69 

4- (2, 1, 3-Benzoxadiazol-4-vl) -6- (l-t-butoxycarbonyl- 
pyrrolidin"2-yl) -5-cyano-4, 7-dihydro-2ff-pyrazolo [3, 4-jb] - 
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pyridine 

The title compound was prepared from ethyl 1-t- 
butoxycarbonylpyrrolidin-2-carboxylate/ 2,1, 3-benzoxa- 
diazol-4-aldehyde and S-aminopyrazole in the same manner as 
in Example 1 . 

MS (EI) :433 (M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1.40(9H,s), 1 . 78-1 . 89 (4H,m) , 
2.11-2.31 (lH,m) , 3.72(lH,m), 4.53(lH,m), 5.40(lH,s), 
7.26(lH,s), 7.30-7.40aH,m) , 7 . 58 ( IH, dd, J=6 . 4Hz and 9.6Hz), 
7.91 (lH,d, J=9.6Hz) , 9.86(lH,s), 12.16(lH,s). 

Example 70 

4- {2, 1, 3-Benzoxadiazol-4-yl) -5-cyano-4, 7-dihydro'-6- 
(pyrrolidin-2-yl) -2H-pyrazolo[3, 4-jb]pyridine 

The title compound was prepared from 4- (2,1,3- 
benzoxadiazol-4-yl ) -6- ( 1- t-butoxycarbonylpyrrolidin-2-yl ) - 

5- cyano-4,7-dihydro-2H-pyrazolo [3^ 4-jbl pyridine in the same 
manner as in Example 2. 

MP:>240°C. 

MS (EI) :333(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 41-1 • 4 6 ( IH, m) , 1.97-2.14 
(4H,m), 3.72(lH,m), 4 . 11-4 . 32 ( lH,m) , 5.52(lH,s), 7.00(lH,s), 
7.26(lH,s), 7.30-7.42 (lH,m) , 7 . 58 (IH, dd, J=6 , 4H2 and 9.6Hz), 
7.91 (lH,d, J=9.3Hz) , 11.87(lH,s). 

Example 71 

6- (l-t-Butoxycarbonylpyrrolidin-2-yl) -4- (2-chlorophenyl) -5- 
cyano-4 , 7-dihydro-2ff-pyrazQlo [ 3 , 4-b] pyridine 

The title compound was prepared from ethyl 1-t-butoxy- 
carbonylpyrrolidin-2-carboxylate, 2-chlorobenzaldehyde and 
3-aminopyrazole in the same manner as in Example 1 . 
MS (EI) :425(M*) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 .36 (9H,s) , 1.86 (4H,m) , 
2.32{lH,m), 3.54(lH,m), 4.57 (lH,m), 5.38(lH,s), 7.23- 
7.27(4H,m), 7 . 42 ( IH, d, J=7 . 6Hz) , 9.68(lH,s), 12.17(lH,s). 
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Example 72 

6- ( 1- t-Butoxycarbonylpiperidin-4-yl ) -5-cyanQ-4 ^ 7-dihydro-4- 
(2, 3- (methylenedioxy) phenyl) -2tf-pyrazolo [3^ 4~jb] pyridine 

The title compound was prepared from ethyl 1-t-butoxy- 
carbonylpiperidin-4-carboxylate/ 2, 3- (methylenedioxy) - 
benzaldehyde and 3-aminopyrazole in the same manner as in 
Example 1 . 
MS(EI) :449(M') . 

^H-NMR(400MH2,DMSO-d6)6(ppm) : l,39{lH,m) , 1 . 97-2 . 13 (2H, m) , 
2.00(2H,m), 2.78-3,15(2H,m) , 3 . 31 (lH,m) , 3 . 96 (2H, s) , 
5.03(lH,d, J=9.5Hz) , 6 • 00-6 . 02 (lH,m) , 6 . 64 (IH, d, J=2 . 9Hz) , 
6.78(lH,d, J=1.7Hz) , 7,29(lH,s), 9.46(lH,s), 12.18(lH,s). 

Example 73 

5-Cyano-4/ 7-dihydro"4- (2,3- (methylenedioxy) phenyl) -6- 

(piperidin-4-yl) -2if-pyrazolo [3/ 4-Jb]pyridine 

The title compound was prepared from 6- (1-t-butoxy- 
carbonylpiperidin-4-yl ) -5-cyano-4 , 7-dihydro-4- (2,3- 

(methylenedioxy) phenyl) -2if-pyrazolo (3, 4-jb] pyridine in the 
same manner as in Example 2. 
MS(EI) :390{M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 27-1 . 88 (5H,m) , 2,49-2.96 
(5H,m), 5.02(lH,s), 6 . 00-6 . 02 (2H,m) , 6.66(lH,m), 6.76 
(2H,m), 7.27(lH,s), 9.98(lH,s), 12.14(lH,s). 

Example 74 

4- (2-Chlorophneyl) -5-cyano-4, 7-dihydro-2tf-pyrazolo [3, 4-jb] - 
pyridine-6-carboxylic acid phenylamide 

The title compound was prepared from W-phenyloxalamic 
acid ethyl ester, 2-chlorobenzaldehyde and 3-aminopyrazole 
in the same manner as in Example 1. 
MS (EI) :375(M^) . 

^H-NMR (400MHz, DMSO-de) 5 (ppm) : 5.50 (lH,s) , 
7.13(lH,dd, J=7.1Hz and 7.6Hz), 7 . 25-7 . 46 ( 7H, m) , 
7.66(2H,dd, J=8.3Hz) , 10.4(lH,s), 10.76{lH,s), 12.3(lH,s). 
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Example 75 

4' [2, \, 3-Benzoxadia2ol-4-yl) -5-cyano-4, 7-dihyciro-2/f- 
pyrazolo [3/ 4-jb]pyridine-6"Carboxylic acid phenylamide 

The title compound was prepared from A/-phenyloxalamic 
acid ethyl ester, 2, 1, 3-benzoxadiazol-4-aldehyde and 3- 
aminopyrazole in the same manner as in Example 1. 
MS(EI) :383 {M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 5.59(lH,s), 7.11-7.15 
(lH,dd, J=7.3Hz and 7.6Hz), 7 . 33-7 . 36 ( 3H, m) , 
7.51(lH,d, J=6.6Hz); 7 . 63-7. 68 (3H,m) , 7 . 96 ( IH, d, J=9. OHz) , 
10.52(lH,s), 10,76(lH,s), 12.3{lH,s), 

Example 76 

4- (2-Chlorophenyl) -5-cyano-4, 7-dihydro-6~ [4- (naphthalen-1- 
yl)piperazin-l-yl]methyl-2H-pyrazolo [3, 4-jb] pyridine 
Trihydrochloride 

4- (2-Chlorophenyl) -5-cyano-6- ( t-butyldimethylsilyl- 
oxy)methyl-4, 7-dihydro-2H-pyrazolo[3, 4-jb] pyridine was 
prepared from ethyl t-butyldimethylsilyloxyacetate, 2- 
chlorobenzaldehyde and 3-aminopyrazole in the same manner 
as in Example 1. To a solution of 4- (2-chlorophenyl) -5- 
cyano-6- ( t-butyldimethylsilyloxy)methyl-4, 7-dihydro-2H- 
pyrazolo [3, 4-jb]pyridine (20 g) in tetrahydrofuran (200 mL) 
was added a THF solution (49.9 mL) of 1.0 M tetrabutyl- 
ammonium fluoride and the mixture was stirred at room 
temperature for 1 hour. To the reaction mixture was added 
ethyl acetate (800 mL) , and the resulting mixture was 
washed with a saturated aqueous sodixim chloride solution 
and dried over anhydrous magnesium sulfate. The solvent 
was evaporated and Lhe obLalned iesidut; was crystallized 
from ethyl acetate to give 4- (2-chlorophenyl) -5-cyano-6- 
hydroxymethyl-4, 7-dihydro-2i/-pyrazolo [3, 4-jb] pyridine (12.7 
g) as a white solid. To a solution of 4- (2-chlorophenyl) - 

5- cyano-6-hydroxymethyl-4, 7-dihydro-2H-pyra2olo [3, 4-jb] - 
pyridine (12.7 g) and carbon tetrabromide (15.4 g) in 
methylene chloride (340 mL) was added triphenylphosphine 
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(12.2 g) in methylene chloride (100 mL) under ice-cooling 
and the mixture was stirred at room temperature for 13 
hours. The reaction mixture was concentrated under reduced 
pressure and the obtained residue was purified by silica 
gel column chromatography (eluent: hexane-ethyl acetate 
(1:1)) to give 4- (2-chlorophenyl) -5-cyano-6-bromomethyl- 
4, 7-dihydro-2H-pyra2olo [3, 4-b] pyridine (3.84 g) as a pale- 
yellow solid. To a suspension of sodium hydride (60 mg) in 
DMF (10 mL) was added 1- (naphthalene-l-yl) piperazine (334 
mg) and the mixture was stirred under ice-cooling for 30 
minutes. To this reaction mixture was added a solution of 
4- (2-chlorophenyl) -5-cyano-6-bromomethyl-4/ 7-dihydro-2if- 
pyrazolo [3, 4-Jb]pyridine (500 mg) under ice-cooling and the 
mixture was stirred under ice-cooling for 6 hours. To the 
reaction mixture was added water and the mixture was 
extracted with ethyl acetate. The extract was washed with 
a saturated aqueous sodium chloride solution and dried over 
anhydrous magnesium sulfate. The solvent was evaporated 
and the obtained residue was purified by silica gel column 
chromatography (eluent: ethyl acetate-methanol (1:1)). The 
obtained oil was treated with hydrogen chloride-methanol to 
give the title compound (370 mg) as white crystals. 
MP:203-205**C (decomposition) 
MS (EI) :481(M"') . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 3 . 31-3 , 70 ( 8H, m) , 4.33 (2H,m), 
4.85(3H,m), 5.54(lH,s), 7 . 19 { IH, d, J=7 . 3Hz) , 7 . 29-7 , 54 (8H, m) , 
7.67(lH,d,J-8.1Hz), 7 . 92 ( IH, d, J=7 . IHz) , 8 , 15 (IH, d, J=7 . 3Hz ) , 
10.35(lH,s), 11.28(lH,brs) . 

Example 77 

4- (2-Chlorophenyl) -5-cyano-4/ 7-dihydro-6~ (4-methyl- 
homopiperazin-l-yl)methyl-2H-pyrazolo[3,4-Jb]pyridine 
Dihydrochloride 

The title compound was prepared from 4- (2-chloro- 
phenyl ) -5-cyano-6-bromomethyl-4, 7-dihydro-2/f-pyrazolo [3, 4- 
Jb] pyridine and N-methylhomopiperazine in the same manner as 
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in Example 76. 

MP:204-206'*C (decomposition) 
MS(EI) :382 (M^) . 

^H-NMR (400MHz, DMSO-de) 5 (ppm) : 2.22 (2H,m)/ 2.78 (3H,s), 
3.24-4.11{12H,m), 5.48(lH,s), 7 . 14-7 . 35 (4H, m) , 
7.45(lH,d, J=8.0Hz) , 10. 17 (IH.brs) , 11 , 51(lH,brs) . 

Example 78 

4- (2--Chlorophenyl) '•5-cyano-4, 7-dihydro-6- (4-phenyl- 
piperazin-l-yl)methyl-2H-pyrazolo [3, 4-jb]pyridine 
Trihydrochloride 

The title compound was prepared from 4-(2-chloro- 
phenyl) -5-cyano-6-bromomethyl-4, 7-dihydro-2H-pyrazolo [3, 4- 
Jb] pyridine and 1-phenylpiperazine in the same manner as in 
Example 76. 

MP:217-220°C (decomposition) 
MS (EI) :430(MM . 

'H-NMR (4G0MHz,DMSO-d6)6(ppm) : 3 . 20-4 . 00 (9H,m) , 4.27 (2H,m), 
5.51(1H,s), 6.86(lH,t, J=7.1Hz) , 7 . 01 (2H, d, J=8 . OHz) , 7,24- 
7.39(6H,m), 7 . 45 ( IH, d, J=9 . 9Hz) , 9 . 50 (IH, brs) , 10.37(lH,s), 
11.40(lH,brs) . 

Example 79 

4- (2-Chlorophenyl) ~5-cyano-4 , 7-dihydro-6-phthalimidomethyl 
2i?-pyrazolo [3/ 4-jb] pyridine 

To a solution of 4- (2-chlorophenyl) -5-cyano-6- 
bromomethyl-4 , 7-dihydro-2H-pyrazolo [ 3 , 4-Jb] pyridine (0.8 g) 
in DMF (10 mL) was added potassium phthalimide (445 mg) 
under ice-cooling and the mixture was stirred under ice- 
coolinq for 4 hours. To the reaction mixture was added 
water and the mixture was extracted with ethyl acetate* 
The extract was washed with a saturated aqueous sodium 
chloride solution and dried over anhydrous magnesium 
sulfate. The solvent was evaporated and the obtained 
residue was purified by silica gel column chromatography 
(eluent: ethyl acetate-hexane (2:1)) to give the title 
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compound (285 mg) as white crystals. 

MP:>250^C 
MS(EI) :416(mM . 

^H-NMR ( 400MHz, DMSO-de) 5 (ppm) : 4 . 66 {2H, d, J=2 . 4Hz) , 
5.40(lH,s)/ 7.24-7.45(5H,m) , 7 . 82-7 . 94 (4H,m) , 10.04(lH,s), 
12.23(lH,s) . 

Example 80 

6-Acetyl-4- (2-chlorophenyl) -5-cyano-4, 7-dihydro-2H" 
pyrazolo[3| 4-b] pyridine 

4- (2-Chlorophenyl) -5-cyano-4, 7-dihydro-6- (1, 1- 
dimethoxyethyl)-2/f-pyrazolo [3, 4-jb] pyridine was prepared 
from methyl 2, 2-dimethoxypropionate/ 2-chloroben2aldehyde 
and 3-aminopyrazole in the same manner as in Example 1. To 
a solution of 4- (2-chlorophenyl) -5-cyano~4, 7-dihydro-6- 
(l,l-dimethoxyethyl)-2if-pyrazolo[3,4-jb]pyridine (1.0 g) in 
dichloromethane (10 mL) was added a trif luoroacetic acid 
(10 mL) under ice-cooling and the mixture was stirred under 
ice-cooling for 1 hour. To the reaction mixture was 
evaporated and the obtained residue was crystallized from 
ethyl acetate to give the title compound (370 mg) as white 
crystals . 

MP: 225-228^C (decomposition) 
MS (EI) :298 (M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 2.56(3H,s), 5.49(lH,s), 
7.25-7.36(4H,m) , 7 . 45 (IH, d, J=7 , 8Hz) , 10.12(lH,s), 
12.50(lH,brs) . 

Example 81 

6-Acetyl-4- (2-bromo-3-cyanophenyl) -5-cyan o-4, 7-di hydro-2H- 
pyrazolQ[3, 4-b]pyridine 

The title compound was prepared from 2-bromo-3-cyano- 
benzaldehyde, 3-aminopyrazole and methyl 2, 2-dimethoxy- 
propionate in the same manner as in Example 1 . 

MP: >230°C 

MS (EI) :368(M') . 
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^H-NMR (400MHz, DMSO-ds) 6 (ppm) : 2.42(3H,s), 5.54{lH,s), 
7.32 (IH^brs) , 7 . 50-7 . 59 (2H, m) , 7.80(lH,dd, J=1.7Hz and 
7.3H2), 10.19(lH,s), 12.39(lH,brs) . 

Example 82 

6-Acetyl-4~ {2, 1, 3-benzoxadiazol-4-'Vl) -5-cyano-4, 7-dihydro- 
2tf-pyrazolo [3/ 4-Jb] pyridine 

The title compound was prepared from 2, 1, 3-benzoxa- 
diazol-4-aldehyde, 3-arainopyrazole and methyl 2,2- 
dimethoxypropionate in the same manner as in Example 1. 
MP: 230''C (decomposition) 
MS{EI) :306(M^) . 

^H-NMR (400MHz, DMSO-ds) 6 (ppm) : 2.55(3H,s), 5.54 (lH,s), 
7.33(lH,s), 7.49(lH,d, J=6.6Hz) , 7 . 61(1H, dd, J=6 . 6Hz and 
8.6Hz), 7.96{lH,d,J=9.2Hz), 10.27(lH,s), 12 . 36 (IH, brs) . 

Example 83 

6- (l-Ben2yl-2-oxopyrrolidin-4-yl) -4- (2-chlorophenyl) -5- 
cyano-4, 7-dihydro-2H-pyrazolo [3, 4-Jb] pyridine 

The title compound was prepared from 2-chloro- 
benzaldehyde, 3-aminopyrazole and methyl l-benzyl-2- 
oxopyrrolidine-4-carboxylate in the same manner as in 
Example 1, 
MP: >230^C 

Anal. Calcd. f or : C24H20CIN5O: C, 67 . 05;H, 4 . 69;N, 16 . 29 . 
Found: C, 66 . 86;H, 4 . 56;N, 16.31. 
MS (EI) :429 (M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppra) : 2 . 60 ( IH, dd, J=9 . 5Hz and 
16.4Hz), 2.81(lH,dd, J=10.5Hz and 16.4Hz), 3.39(lH,m), 
3.47(lH,m), 4.42(2H,m), 5.36{lH,s), 7 . 23-7 . 43 (10H,m) , 
10.04 (lH,s) , 12.21 {lH,s) . 

Example 84 

4- (2-Bromo-3-cyanophenyl) -5- (pyridin-2-yl) -4, 7-dihydro-6- 
propyl-2H-pyra2olo[3, 4-jb]pyridine 

To a solution of 2-picoline (10 g) in THF (75 mL) was 
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added n-BuLi (113 mmol) at -40^C. Further, methyl 
butanoate (15.8 mL) was added and the mixture was stirred 
for 1 hour, and the mixture quenched with water. The 
mixture was extracted with ethyl acetate. The solvent was 
evaporated under reduced pressure and the residue was 
purified by silica gel column chromatography (eluent: 
hexane-ethyl acetate (1:1)) to give 2- (2-oxopentanyl) - 
pyridine (4.8 g) as a yellow oil. A solution of 2-bromo-3- 
cyanobenzaldehyde (1.5 g) , meldrum's acid (1.0 g), 2-(2- 
oxopentanyl) pyridine (1.2 g) and ammonium acetate (0.6 g) 
in acetic acid (7 mL) was heated under reflux for 11 hours. 
The reaction mixture was cooled to room temperature, and 
the solvent was evaporated under reduced pressure and the 
residue was purified by silica gel column chromatography 
(eluent: hexane-ethyl acetate (1:1)) and the obtained 
residue was crystallized from ethyl acetate to give 
colorless crystals (520 mg) . To a solution of 
dimethyl formamide (384 mg) in chloroform (5 mL) were added 
phosphorus oxychloride (805 mg) and a solution of the 
obtained crystals (520 mg) under ice-cooling, and the 
mixture was stirred overnight. Under ice-cooling, an 
aqueous sodium acetate (3.4 g) solution was added and the 
mixture was stirred for 1 hour. The mixture was extracted 
with ethyl acetate and the solvent was evaporated under 
reduced pressure to give oil. The obtained oil was 
purified by silica gel column chromatography (eluent: 
chloroform-methanol (9:1)) to give a yellow solid (530 mg) . 
To a solution of the obtained solid in pyridine (10 mL) was 
added hydrazine (120 mg) , and the mixture was stirred with 
heating for 4 hours. The reaction mixture was cooled to 
room temperature, and the solvent was evaporated under 
reduced pressure to give oil. To the obtained oil was 
added water and the mixture was extracted with ethyl 
acetate. The extract was washed a saturated aqueous sodium 
chloride solution, and dried over anhydrous magnesium 
sulfate. The solvent was evaporated and the obtained 



tliiE#2 003-3056073 



mK2 002-230581 



^-v: 76/ 



residue was crystallized from ethyl acetate to give the 
title compound (145 mg) as a pale-yellow crystal. 
MP: 205-208*'C (decomposition) 

Anal . Calcd . for : CsiHisBrNs : C, 60 . 0 1 ; H, 4 . 32 ; N, 1 6 . 66 . 
Found;C,59.83;H,4.42;N, 16.26. 
MS (EI) :420(M^) . 

^H-NMR (400MHz, DMSO-de) 8 (ppm) : 0.83 (3H,t, J=7.6Hz), 

I. 62(2H,m), 2.24{lH,m), 2.33(lH,m), 5.93(lH,s), 6.98(lH,dd, 
J=4.9Hz and 7.3Hz ) , 7 . 05 (IH, d, J=7 . 8Hz) , 7.28(lH,m), 
7.39(lH,m), 7.51-7. 60(3H,m) , 8 . 36 ( IH, d, J=3 . 6Hz ) , 8.52(lH,s), 

II. 84(lH,s) . 

Example 85 

6- (l-tert-Butoxycarbonylpyrrolidin-3-yl) -4- (2-chloro" 
phenyl) -5-cyano-4/ 7-dihydro-2H-pyrazolo [3, 4-jb] pyridine 

To a solution of methyl l-ben2yl-2-oxopyrrolidine-4- 
carboxylate (10.9 g) in THF (50 mL) was added 1.0 M borane 
in THF (84 mL) under ice-cooling and the mixture was 
refluxed for 1 hour. Decomposition of excess borane and 
boron complexes was effected by the dropwise addition of 30 
mL of methanolic hydrogen chloride followed by refluxing 
for 1 hour. After removal of the solvents under reduced 
pressure another 30 mL of methanolic hydrogen chloride was 
added/ and the mixture was refluxed an additional 1 hour. 
The solvents were again removed in vacuo and the residue 
was treated with saturated aqueous sodium hydrogencarbonate 
solution and dried over anhydrous magnesium sulfate. The 
solvent was evaporated and the obtained residue was 
purified by silica gel column chromatography (eluent: 
hexane-ethyl acetate (1:1)) to give methyl l-ben2yl-3- 
pyrrolidinecarboxylate (4.8 g) as a pale yellow oil. A 
suspension of methyl l-benzyl-3-pyrrolidinecarboxylate (4.8 
mg) , 5% palladium on carbon (300 mg) and ammonium formate 
(2.8 g) in methanol (50 mL) -water (5 mL) was refluxed 2 
hours. The reaction mixture was filtered through Celite 
and the filtrate was concentrated under reduced pressure. 
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The obtained residue was purified by silica gel column 
chromatography (eluent: chloroform-methanol (9:1)) to give 
methyl 3-pyrrolidinecarboxylate as a yellow oil. To a 
solution of methyl 3-pyrrolidinecarboxylate (1.7 g) in 
dichlorome thane (20 mL) was added dimethylaminopyridine 
(161 mg) and di- tert-butyldicarbonate (3-4 g) at O^'C and 
the mixture was stirred for 13 hours. The mixture was 
evaporated under reduced pressure and the obtained residue 
was purified by silica gel column chromatography (eluent: 
hexane-ethyl acetate (2:1)) to give methyl 1-tert- 
butoxycarbonyl-3-pyrrolidinecarboxylate (2.6 g) as a 
colorless oil. To a solution of acetonitrile (554 mg) in 
THF (30 mL) was added n-BuLi (12.4 mmol) at -78°C. Further, 
methyl 1- tert-butoxycarbonyl-3-pyrrolidinecarboxylate (2.6 
g) in THF (10 mL) was added and the mixture was stirred for 
10 hours and the reaction was quenched with water. The 
mixture was evaporated under reduced pressure and the 
residue was purified by silica gel column chromatography 
(eluent: hexane-ethyl acetate (2:1)) to give l-(l-tert- 
butoxycarbonylpyrrolidin-3-yl) -2-cyanoethan-l-one (2 .35 g) 
as a colorless oil. A solution of 2-chlorophenylaldehyde 
(1.4 g), 3-aminopyra2ole (819 mg) and 1- (l-tert-butoxy- 
carbonylpyrrolidin-S-yl) -2-cyanoethan-'l-one (2.35 g) in 
acetonitrile (10 mL) was heated under reflux for 1.5 hours. 
The reaction mixture was cooled to room temperature, and 
the precipitated crystals were collected by filtration to 
give the title compound (2.18 g) as colorless crystals. 
Anal . Calcd . For : C22H24CIN5O2 : C, 62 . 04 ; H, 5 . 68 ; N, 1 6 . 44 . 
Found:C,61.94;H,5.69;N, 16.45. 
MS (EI) :425{M^) . 

^H-NMR (400MHz, DMSO-de) 5 (ppm) : 1.14 (9H,s), 2.07 (lH,m), 
2.32(lH,m), 3.29-3.58(5H,m), 5.37(lH,s), 7 , 22-7 . 34 (4H, m) , 
7.42(lH,d, J=8.3Hz), 9.78(lH,s), 12.20(lH,s). 

Example 86 

4- (2-Chlorophenyl) -5--cyanQ-4, 7-dihydro-6- (pyrrolidin-3-yl) - 
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2H"pyrazolo [3, 4-jb] pyridine 

6- (l-tert-Butoxycarbonylpyrrolidin-3-yl) (2-chloro- 
phenyl) -5-cyano-4, 7-dihydro-2H-pyrazolo [3, 4-b]pyridine (706 
mg) was added to 4N-HC1 dioxane solution {5 itiL) at room 
temperature and the mixture was stirred for 2 hours. The 
solvent was evaporated under reduced pressure and the 
residue was washed by ethanol-ethyl acetate, and the 
precipitated crystals were collected by filtration to give 
the title compound (460 mg) as colorless crystals. 
MP: 210-215^C (decomposition) 
MS (EI) :325(M^) . 

^H-NMR (400MHz, DMSO-de) 6(ppm) : 2.24 (2H,m), 3.15(lH,m), 
3.26-3.55(3H,m) , 3.64(lH,m), 5.34(lH,s), 5 . 40 ( IH, brs) , 
7.23-7.32(4H,m) , 7 . 43 ( IH, d, J=7 , 3Hz) , 9 . 38 ( IH, brs) , 
9.51 (IH^brs) , 9.97 (lH,s) . 

Example 87 

4- (2, 1, 3-Benzoxadiazol-4-yl) "5- (pvridin-2-yl) -4, 7-dihydro- 
6-propyl"2if-pyrazolQ [3, 4-Jb] pyridine 

The title compound was prepared from 2,1,3- 
benzoxadiazole-4-aldehyde, meldrum's acid, 2-(2- 
oxopentanyl) pyridine and ammonium acetate in the same 
manner as in Example 84. 
MS (EI) :358 (M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 0 . 84 ( 3H, t, J=7 . 3Hz) , 
1.64{2H,m), 2.27(lH,m), 2.35(lH,m), 5.96(lH,s), 6.95(lH,m), 
7.11-7,18(3H,m) , 7.40(lH,m), 7.51(lH,m), 7 . 69 (IH, d, J-9. 3Hz) , 
8.35(lH,m), 8.54(1H,S), 11 , 78 (IH, brs) . 

Example 88 

6- ( 1- t-Butoxycarbonylpiperidin-4-yl ) -5-cyanO"4 , 7-dihydro-"4- 
(indan-4-yl) -2H-'pyrazolo [3, 4-1:?] pyridine 

The title compound was prepared from ethyl isonipecotate, 
4-indancarboxaldehyde and 3-aminopyrazole in the same 
manner as in Example 1. 
MS (EI) :445(M^) • 
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^H-NMR (400MH2,DMSO-d6)6(ppm) : 1.41 (9H,s), 1 . 56-1 • 59 (2H, m) , 
1.88-1.06 (4H,m) , 2 . 58-2 . 83 ( 7H, m) , 4.06(2H,m), 4,96(lH,s), 
6.90(lH,m), 7.04-7.07(2H,in), 7.14(lH,s), 9.55(lH,s), 
12.08(1H,S). 

Example 8 9 

6- (1- t-ButQxycarbonylpiperidin-4-yl) -5-cyano-4, 7-dihydrQ-4- 
(2, 3-dihydrobenzo [jb] f uran-7-yl ) -2H-pyrazolQ [3, 4-jb] pyridine 

The title compound was prepared from ethyl 
isonipecotate, 7- (2, 3-dihydrobenzo [Jb] furan) carboxaldehyde 
and 3-aminopyrazole in the same manner as in Example 1. 
MS (EI) :445{M'') . 

^H-NMR (400MH2,DMSO-d6)5(ppm) : 1.42 (9H, s) , 1 . 57-1 . 66 (2H, m) , 
1.88 (4H,m) , 2.73-2.90 (3H,m) , 3. 17 (2H,m) , 4.09 (2H,m) , 
4.54 (2H,m) , 5.01 {lH,s) , 6.76(lH,m) , 6.84 ( IH, d, J=7 . IHz) , 
7.05(lH,d, J=6.6Hz) , 7.22(lH,s), 9.52{lH,s), 12.06(lH,s). 

Example 90 

6- (l-t-Butoxycarbonylpiperidin-4-yl) -5-cyano-4, 7-dihydro-4- 
(3, 4-dihydro-2if-ben2opyran-8-yl) -2ff-pyrazolo[3, 4-jb] pyridine 
The title compound was prepared from ethyl isonipecotate, 
8- (3, 4-dihydro-2/f-benzopyrane) carboxaldehyde and 3-amino- 
pyrazole in the same manner as in Example 1, 
MS (EI) :461 (M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1.42 (9H,s), 1 . 58-1 . 69 (2H,m) , 
1.80-2.00 (4H,m), 2 . 73-2 . 95 (5H,m) , 4.09(2H,m), 4.22(2H,m), 
5.14(lH,s), 6.74(lH,m), 6 . 84-6 . 89 (2H,m) , 7.21(lH,s), 
9.48 (lH,s) , 12.03(lH,s) . 

Example 91 

6- (1- t-Butoxycarbonylpiperidin-4-yl) -4- (2-chloro-3- 

trif luoromethylphenyl) -5-cyanQ-4, 7-dihydro-2H-pvrazolo [3, 4- 

jb] pyridine 

The title compound was prepared from ethyl 
isonipecotate, 2-chloro-3-trif luoromethylbenzaldehyde and 
3-aminopyrazole in the same manner as in Example 1. 
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MS (EI) :461 (M*) . 

^H-NMR ( 400MHz, DMSO-dg) 6 (ppm) : 1.41(9H,s), 1.62(2H,m); 1,89 
(2H,m), 2.60-2.90(3H,m) , 4.10(2H,in), 5.54(lH,s), 7.32(lH,s), 
7.52-7.56(2H,m), 7 . 75 ( IH, d, J=9 . 3H2) , 9.79(lH,s), 
12.25(lH,s) . 

Example 92 

5-Cyano-4, 7-dihydro-4- (3, 4-dihydro-2H-ben2opyran-8-yl) -6- 
(piperidin-4-yl) -2ff~pyrazolo[3/ 4-i:?] pyridine Hydrochloride 

The title compound was prepared from 6- (1- t-butoxy- 
carbonylpiperidin-4-yl) -5-cyano-4, 7-dihydro-4- (3, 4-dihydro- 
2H-benzopyran-8-yl)-2H-pyra2olo [3, 4-bl pyridine in the same 
manner as in Example 2. 
MS (EI) :361 (M"") . 

^H-NMR ( 400MHz, DMSO-de) 6 (ppm) : 1 . 83-1 . 98 (4H,m) , 2.14 {2H,m), 
2.74(2H,m), 2 . 90-3 . 00 ( 3H, m) , 4.22(2H,m), 3 , 40-3 . 70 (5H,m) , 
4.16-4.27(2H,m), 5.15(lH,s), 6.74(lH,m), 6 . 83-6. 89 (2H,m) , 
7.22(lH,s), 9.54(1H,S). 

Example 93 

5-Cyano-4, 7-dihydro-4- (indan-4-'yl) -6- (piperidin-4-yl) -2tf- 
pyrazolo [ 3 , 4-jb] pyridine Hydrochloride 

The title compound was prepared from 6- (l-t-butoxy- 
carbonylpiperidin-4-yl) -5-cyano-4, 7-dihydro-4- (indan-4-yl) - 
2H-pyrazolo[ 3, 4-jb] pyridine in the same manner as in Example 
2. 

MS (EI) :345(M^) . 

^H-NMR (400MHz, DMSO-de) 6 (ppm) : 1 . 80-1 . 99 (4H,m) , 2.14(2H,m), 
2.58(lH,m), 2.82-2.95(6H,m), 3 . 30-3 . 50 (2H,m) , 4.97(lH,s), 
6.90(lH,m), 7.04-7.09(2H,m), 7.17(lH,s), 8.37(lH,m), 
9.10(lH,m), 9.62(lH,s), 12 . 18 (lH,brs) . 

Example 94 

5-Cyano-4, 7-dihydro-4- (indan"4-yl)-6- (l-methylpiperidin-4- 
yl) -2if-pyrazolo[3, 4-jb]pyridine 

The title compound was prepared from 5-cyano-4,7- 
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dihydro-4- (indan-4-yl) -6- (piperidin-4-yl) -2H-pyra2olo [3, 4- 
Jb] pyridine hydrochloride in the same manner as in Example 3 
^H-NMR {400MHz, DMSO-de) 6 (ppm) : 1.56(2H,m), 1 , 84-1 . 98 ( 6H, m) , 
2.15(2H,m), 2.58(lH,m), 2 , 80-3 . 00 ( 6H, m) , 3 . 20-3 . 40 (2H, m) , 
4.95(lH,s), 6.90(lH,m), 7 . 05-7 . 07 (2H,m) , 7.14(lH,s), 
9.54(lH,brs), 12 . 10 {IH, brs) . 

Example 95 

5-Cyano-4, 7-dihydro'"4- (3, 4-dihydro-2H-benzopyran-8-yl ) -6- 
(l-methylpiperidin-4-yl) -2tf-pyrazolo [3, 4-jb]pyridine 
Hydrochloride 

The title compound was prepared from 5-cyano-4/7- 
dihydro-4- (3, 4-dihydro-2H-benzopyran-8-yl) -6- (piperidin-4- 
yl)-2H-pyrazolo [3, 4-Jb] pyridine hydrochloride in the same 
manner as in Example 3, 

^H-NMR (400MHz, DMSO-de) 5 (ppm) : 1 . 90-2 . 00 ( 4H, m) , 2.24 (2H,m), 
2.73-2.75{5H,m) , 2 . 94-3 . 08 ( 3H, m) , 3 . 40-3 . 48 (2H,m) , 4.17- 
4.27(2H,m), 5.15(lH,s), 6.74(lH,m), 6 . 84-6 . 89 (2H,m) , 
7.22(lH,s), 9.58(lH,s), 9.80(lH,m), 12.15{lH,s). 
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Formulation Exan^le 1 

The compound of Example 1 (0.5 part), lactose (25 
parts), crystalline cellulose (35 parts) and corn starch (3 
parts) were thoroughly mixed and kneaded well with a binder 
made of corn starch (2 parts) • The kneaded product was 
passed through a 16 mesh sieve, dried in an oven at SC'C 
and passed through a 4 mesh sieve. The kneaded powder thus 
obtained, corn starch (8 parts), crystalline cellulose (11 
parts) and talc (9 parts) were thoroughly mixed and 
compression-punched to give tablets containing 0.5 mg of 
the active ingredient per tablet. 
Formulation Example 2 

The compound of Example 1(1.0 mg) and sodiiim chloride 
(9.0 mg) were dissolved in water for injection and the 
solution was filtered to remove pyrogen. The filtrate was 
transferred into ampoules under sterile conditions. After 
sterilization, the ampoules were weld-sealed to give 
injections each containing 1.0 mg of the active ingredient. 

The effects of the compounds of the present invention 
on glycogen synthase kinase-3 beta (GSK-sp) were evaluated 
and confirmed as follows. 

Experimental Example 1 : GSK-sp-inhibitory activity 

CREB phosphopeptide (4.6 nmol) , rabbit GSK-3p (0.5 
unit), ATP (5 nmol), [y-^^PlATP (12.3 kBq) and a test 
compound were reacted in a GSK-3p buffer solution (25 ^L) 
(20 mmol/L Tris-HCl (pH 7.5), 10 mmol/L magnesium chloride, 
5 mmol/L dithiothreitol) containing 1% dimethyl sulfoxide, 
at 30**C for 20 minutes. The reaction product (10 \iL) was 
adsorbed on a P81 ion-exchange paper, and the paper was 
v.'ashed with phospboi^T c arid (100 mmol/L) and measured for 
cpm on a scintillation counter. As a result, the compounds 
of the present invention showed the IC50 values of 1 to 
1000 nmol/L. For example, the IC50 values of the compounds 
are shown in the following Table 1. 

CREB Phosphopeptide is Lys-Arg-Arg-Glu-Ile-Leu-Ser- 
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Arg-Arg-Pro-Ser (P) -Tyr-Arg. 



Table 1 



Example No. 


IC50 (nmol/L) 


2 


10 


3 


2.5 


8 


3.7 


11 


14 


23 


4.1 


58 


1.8 


63 


3.0 



Experimental Example 2 : GSK-3p-inhibitory activity in rat 
cultured hippocampal neurons 

Hippocampal neurons were obtained from rat embryos on 
the 18th day after conception. After culturing the 
hippocampal neurons for 7 days, the neurons were treated 
with amyloid p (25-35) (20 |imol/L) and a test compound 
{GSK-3P inhibitor) and the culture was continued for 3 
hours, whereby phosphorylation of Tau protein was induced. 
After the completion of culture, the level of 
phosphorylation of Tau protein was determined by EIA method 
using phosphorylated Tau-recognizing antibody 
(phosphorylated site by GSK-3p) and the inhibitory effect 
of the GSK-3P inhibitor on the neurons was evaluated. 
Experimental Example 3 ; Effect on amyloid p-induced 
cytotoxicity in rat cultured hippocampal neurons 

Hippocampal neurons were obtained from rat embryos 
on the 18th day after conception. After culturing the 
hippocampal neurons for 7 days, the neurons were treated 
with amyloid p (25-35) (20 fimol/L) and a test compound 
(GSK-3P inhibitor) and the culture was continued for 24 
hours, whereby cytotoxicity (decreased activity of 
intracellular dehydrogenases) was induced. After the 
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1 Abstract 

The present invention provides dihydropyrazolopyridine 
compounds represented by the formula (I) : 



wherein each' symbol is as defined in the specification, 
optically active forms thereof, and pharmaceutically acceptable 
salts thereof and hydrates thereof • The compounds of the present 
invention show a selective and strong inhibitory activity on 
glycogen synthase kinase-3 beta (GSK-3p) , and are useful as 
medicaments for prevention and/or treatment of diabetes, diabetic 
complications and neurodegenerative diseases or as 
immunopotentiators . 

2 Representative Drawing 
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(7)^m V 11 K n tf ^ V* n ti ' j V > -fk^tl 
1 ] ^ ( I ) : 

liti] 



R0(i7K*^ T;!/^;!^, 7y)V^)\y, 7i/)i. v^^7;^^;^^ 

07;l/rrJrvT;^^^^^ 7;i/^^ux;i/7 ^' -^V', 7;i/^^u;^^^*--'i^> 
7a:-;i/7.;i/*^;i/, 7 ji-;i-x;W7 ^ ;<)iti7°h7)i^)V. 7)V^)i^ 
t7)l'^)V. 7v)Vt^'y7^f-)^. 7i/)Vt^'y7)V^)V, TO^^WLT^^ 

v^-c^) cfci/^7i-;v7;i^+;^, ifjti^ : -COOrS (^43, R8{i7K^, t;i/ 
e^^S^^LTv^-C^) J:v^7';->'l/$7t(ifiM^WL-rv^-r ^) J:v^77 

Ri(S7K#-C$)») ; 

r2{±7Jc^, 7)\^^)\^. 7y)V^)V, 7v;l/> v^n7;v^;u, liKn^v, f- 
/Nn>^>, 7^y. ^s)V\)\y^ ti)V:Y:^'y^ '^7 J . 7)V^)\^ 
f-t. /ND7;i/^^i^, 7^/7;u^;i/, 7v-'i/7^ y . 7;i'3^v, v^'n7;u 

3:^v, 7xy^y, 7x::^;l/7;W='Jev> 7</7;b=J^v, 7;i'3drv7;P 
7^/ +v7;i/+;l'> t: Kn:^ v7;l^^;^> 7;l^3^v;(7>'I/'-i^--'l^> 7 5 
y 7!7;i/>1^~-;w. 7;^^>'^f-t y^;^'■t^->'^^ v7;w^;^. ->^n7;u3^ 

v7;i/^;u, 7i:^;i'f-t> 7;i^^;ux;i/7 7)\^^f^y^)^^-~i^. 7ji 




(I) 



H 
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(1) T;^^;^i/c(i^^^7;^^;^^ 

(2) z/^T3 7)V^)V, 

(3) mi^^^^LTv^T^ J:v^7x-;u. 

(4) ^mpMmw^^. 

(6) 1 ~3li(7)^ro;^i=-^^^-r^Mt/^{i^MP<7)5 4'V^t7M<7)^^ 

(2) ~ (7) (7)*{il1@J^±c7)m^S^^rt-Cv>-ci J: <. ab'i>v^{±, 
R3(±Tf£^ (II) ib^cttf (III) : 
lib 21 




^«II«»-e*^) 

R2tR3(i|g-^LT^f■^^^.T■^^^•CV^T^)J:v^]^^«L> f^^^fiS^*^ 
R4(i7;i.3^v:^;i/.-K^;l', 7 )\^^)^iJ 7 7)V 
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«m»^^t -SMW 3 v> L 7 M<7)j^^^, 

fi1^*=^WLTv^T^^J:v\ 1 i;t:(i2i@<7)S«/r>?-^^^i-'SMt7^>:{i>l^l& 
^0<7)4 4'V>L 7l3t-e■S^^$tl/w7;^^;^. ifcti, 

(CH2) nNRllRl2 (^i^, n (i 1 ~ 4 <7)Sm-e* ^} , RHW^. 7 

7;u^;i/7.;i'7 7x-;i/j:^;i/7 ^' 7i-;v7;i/^>'vx;u7 ^' 
7;^^^v^;^*'-;^^ 7xy y x.^)V7)\^^^i/iJ 

fztlL. rO. Rli3J:tKR275^''?-tL'?'tL7K*-e^»9. r4;6M h ^ ->:^7;u^1^"-;l-T' 
abf). 7)^oR5,5M^;i/-e*^^ R3{i7x-;v, 2-^'on7x-;u, 3- 

::ih07x-;U'. 4 -y^;l^'1^~+v7x^;l/, 4 - ^ h ^ V ^W-i^"- ;1/ 7 x ^ ;K7) 
V^-f*i-e^)4< , RH^7)V^)VXhZ>i:^. R^[t7)VU^'ytl)V:r::z.)]/, 7 )\^ 
^;i/7.;i/'t: — 7/^^/^;^/^ V 'I* 7 x — yW7./k7 1" ^yl', 7x^/l'X/i/ 

v7;i^^;i^'i^>^7 v7;v^;i^*^'-^^-'i^, ^7/, ^hn-eJi 

Ifl*^ 2 ] R 27!)^'7K* $ ti 7 ^ t:>* ^ if 1 Em<7) v K n t: 
llf«3] R375n ~31®<7)g^^^^LTv^i:^)J:v^7x-;u, :l-7 
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2, 1, 3-^y^t^fy7y'-)^-A-^ )\^tfzii3, 4-vl^Kn 
_2H-^>v't°^>-8-'r ;u-e^) ^ W^:^ l Um<^ v l: K n tf 7 Vn kf 'J v 

lim^ 4 1 RH^2-5 ffl<7)j^mm^- ^ ^ t ^ 7 ;i/ 3 V * , 
t;i-^;i-x;i.^-;i^S 1 ~ 4l@<7)M*)IT-^^-r'l>T;i-^ii'X;i.7 -;^-e 
ltmm5] RH'^: - (CH2) nNRllRl2 (^pj., n(il~40g 

Itmme] R0^^^7K**7t:(i^: -C0 0R8 Uff, R8(iT;u^;l/. 
S ^ ^ ^ L T V ^ r ^ J: V ^ 7 ' ; - ^ ( i fi ^ ^ ^ L T V > -C t J: V ^ 7 ^ ^ 

m^mi] (2) 4- (2, 1, 3--^>Xt^-)fv7V-;U-4-^ 
_5_->7y_4^ 7_c;,^ ],'0_6_ (tf^,;,yy_4_^;u) -2H- 

li7V'n [3, 4-b] 

(3) 4- (2, 1, 3 -^>xt^-^tv7y-;i--4 -5-v7y- 
4^ y-vUKD-e- v>-4-^;i/) -2H-n°7V'n 

L3, 4-bJ \d')-yy. 

(11) 4- (2, 1, 3-^yXt^-^'J7V'-)V-4-^ )V) -5-v7y 
_4^ 7-VHKD-6- (4 >- 2 --f -2R-^y'/ 
U [3, 4-b] lf'Jv>> 

(14) 4- (2, 1, 3-^>Xt^^fv7V'-;i'-4-^;i^) -5-->7y 
-4, 7-vl^Kn-6- (l-^^^l'-l, 2, 3, 6 -r h 7 Kn kf; v 

>-4-^;^) -2H-H°7V'n [3, 4-b] 

(2 3) 4- (2, 1, 3-^>Xt^-tv7y-;i/-4-^>'l/) -5-^^77 



l±iiiE#2 003-3056073 



If li 2 0 0 2 - 2 3 0 5 8 1 



^-v: 5/ 



7-vl::Kn-6- (4- (N, N- v^f-^WT 5 
-2H-t:7V'n [3, 4-b] l;.'Jv>. 
(27) 6- {1 -T-t'^Jl- 1 , 2, 3, 6 -T- b 7ii Kntf'J y>-4-^ 
;u) -4- (2, 1, 3-^>Xt^-9-'yTy-;U-4--f;i/) -5-v7y- 
4, Ko-2H-t:°vv'n [3, 4-b] tiUv^. 

(3 3) 4- (2, 1, 3-^>Xt^-9-vTV*-;V-4-^';i-) -S-v'T/ 
7-vliKn-6- (1 -x^^Hi^'j 4 ^P) -2H-t:'7V' 
D [3, 4-b] t:Uv>. 

(3 7) 4- (2 -rn^- 3 -i^ry 7x^;v) -5-v7y-4, 7-vl^ 
pn-6- (V;^'J v>-4-^';l^) -2H-t°7V'n [3, 4-b] t:Vv> 

(3 8) 4- (2 -7'n-t- 3 -->Ty 7i-;v) -5-->Ty-4, 7-vli 
pn-6- (1 -p(^;H:^';>>-4--f ;v) -2H-t°7y'n [3, 4-b 

(4 1) 4- (2 -7~n^- 3 -vry 7x^;U) -5-->Ty-4, 7-vt 
|,^o_6_ (1 v>-3 -^^W) -2H-ti7y'n [3, 4-b 

(46) 4- (2-7'n^-3-->ry7x-;l') -5-vr/-4, 7--yii 
PD_5_ (4 >- 2 -^;i^) -2E-\^yy'^ [3, 4-b 
] e'Jv>, 

(4 8) 4- (2 -7'n-t- 3 - vry 7x-;l/) -5-vry-4, 7-vii 
Kn-6- (1-y^^l^-l, 2, 3, 6-r Kc/"t:"'J v>-4-^'>'^) 
-2H-V:9v'n [3, 4-b] li'JvV, 

(5 1) 6- ( 1 -7-tr^;Hf^'j y >- 4 --f ;v) -4- (2-7n^-3- 
i/7/7x^;i/) -5-v7y-4, 7-vl^ Kn-2H-ti7VD [3, 4- 
b] e'Jv^. 

(5 2) 6- (l-^>vM;Wtr^'jy>-4-'f;l^) -4- (2-7*0^-3 
->7y7x-;w) -5-v/7y-4, 7 -v^'l: Kn- 2 H-l^'^ V'o [3, 4 
-b] 
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(53) 4- (2-yn^-3-vry 7x-;l/) -5-vT/-4, 7-vk: 
Kn-6- ( 1 ^ >;^;U'-^-;ni^'; v>-4 --f -2H-t°7V'D [ 
3, 4-b] 

(5 9) 4- (2, 1. s-^yXt^'^v'ry^-Ji- 4-^ )^) -5-vTy 
-4, 7-vliKD-6- (4 -t^V vi^o/N^-9->- 1 -^^l^) -2H-tr 
7V'n [3, 4-b] e';v>. 

(6 2) 4- (2 -7*n^- 3 -v7/ 7x-;l/) -5-->7y-4, 
Kn-6- (2 -t^Vv^D'^^-^-^- 1 -^^1-) -2H-li7yn [3, 4 

-b] 

(6 3) 6 -T-tf-;v^^;P-4 - (2 -rn^-3 -vTy 7x-;l/) -5- 
VT7-4, Kn-2H-t°7yn [3, 4-b] 

■ (7 3) 5-v7y-4, 7-vliKn-4- (2, 3- (^f-L-^vt + v) 
7x^;P) -6- (e^'J v>-4-^;i^) -2H-H°7V*a [3, 4-b] If 

(7 5) 4- (2, 1, 3-^>Xt+-^t-vTV*-;l^-4--f;U) -5-v7/ 
-4, 7 -vli Kn- 2 H-li^y'n [3, 4-b] if 'j - 6 - * 
7x^;i'T^ K\ 

(7 8) 4- (2 -^nn7x->'l/) -5-vTy-4, 1 -'J\lYu-^- ( 
4 -7x:::;ut:'^9v>- 1 -^^1^) ^ ^^V- 2 H - ti 7 V'n [3, 4-b] t: 

(8 1) 6-7-b5^;l/-4- (2-7'n^-3-v7/7x^>/l/) -5-^77 
-4, 7 -v^ t: Kn- z H- tf "7 V D [3, 4-b] ^f"';v>^ 

(8 2) 6-7-tf-;i'-4- (2, 1, 3 -^>Xt^-9-v7v'-;l^-4 --r^l/ 
) -5-V7/-4, 7-vk: Kn-2H-lf7yn [3, 4-b] 

(8 4) 4- (2 -7n^- 3 - v7y 7x^;i/) -5- (If 'j v > - 2 - ;W 
) -4, 7-vl^ Kn-6--/nt:;l/-2H-e7y'n [3, 4-b] tf';v> 

(86) 4- (2 -^nn7x-;i.) -5-->7y-4, 7-vl^Kn-6- ( 
eo'j v>-3-'f;w) -2H-lf7Vn [3, 4-b] lf'Jv>. isit/ 
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^-v: 7/ 



(8 7) 4- (2, 1, 3-^>Xt+-9-v7V'-;i/-4--f>'W) -5- (tfU 
i/y-2-^)l) -4, 7-vli Kn-6-^nt:;i/-2H-k:°vV*D [3, 4 
-b] 

[0 0 0 ll 

^'u =i-y>->>^-Hf^f— -^-3^-^ (GSK-3/?) la* 

[0 0 0 2] 

GSK-3/9) (±, J^J.Ti:|B«<7)j;^t;a>5'<7)i^-toi?,HtzM4tTv^^Ct75i^' 
[0 0 0 3] 

4^ -g-fjf^^ ^ l§l§ t 'S) o G S K - 3 /? ti ^' • J n - y > -^isSo^^ ^ 'j > k 

$^-1*:, jfiL4'^*^l'=i-:^^liJn$-<i:'i>:^|S]t:«!)V^Tv^^o GSK-3/9IS* 
?Stt=^>&t'l)';f-'^7A(i. GSK-3 /3PIWfS14l^ioT. 
T$^i■'2) (7°oi/-f-''f • ^7~" • :h-> 3 • 7;^7r'5 - • t7" • "t^ 
X • • V • r 7 K • 7.r ^ 7 • :t 7~ • 7> U * (Proc. Nat. Acad. S 
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^- : 8/ 



ci.) , ^93 S8455M (1996^) ) o ioT. GSK-3 /3ll# 
[0 0 0 4] 

7 )V 7 /^ <7)||^^t^ HOl/>T{i t * fm ^ 75> H 4- o T V ^ 4^ 

\^^ht^^hfiX^-^o GSK-3 /3(imTOJ: ^ i:7< Kil*ttt#l« 

ll^jl:«^t3M4L-rv^;So (1) gsk-3 ^^{i. ^M7°v-t-'; 

•f)V • 7iJT'\ - • ^7' • -if-fi^T. • :t7' • V • :3.i-y(-fy K • Xr^ 7 • t 
7- • T p< 'j (Proc. Nat. Acad. Sci.) . ^9 5%. ^9637H (1998 

^) ) o (2) GSK-3 /9i±. mmmmit(^j^Mt^j:^9'y'^y^^^n'^ 

a-n-^-^TJ^^X . V^-X (Neurosci. Lett.) > Hi 2 8^> ^1 9 5M ( 

1 99 1^) ) o ^T^c. ±f£(:*Dx.T (3) ^^nf >TO7K^^^^ V >mfl:t^ 

0 G s K- 3 13 <DW.M^^£^mmm^^<^m^ {-ruiy-r^ • -^-x • -tv 

3-f ;i/ • 7i3T< - • t7' • -9-^ J^>X • t7' • V • SLi-yfT-y K • 7 • 

1 7* • T ^ >; :^ (Proc. Nat. Acad. Sci.) , 193^, II2719M (199 

6^) ) ^)$R^$tL-Cv^^o 
[0 0 0 5] 

, t*Mfla<7)GSK-3 ^-/Stt^liSO^-tJ:. «lfflK^?litH-t (v^-:*- 
. 1 7' • -.3-- ^ h 'J - (J. Neurochem. ) . ^73%, H578M ( 

1 9 9 9^) ) o ]i}.±<7)Zt:^-h. GSK-3 13 m^MlirfV 7 4-7 -mm^ 

[0 0 0 6] 

MW14*^1"'i)'Jf-'^Ai5j:t//s;i.7°n^(i, GSK-3 /5ia#iStt^^ 
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■t^ . tT*- -J.-D'^-^X b (J. Neurochem.) .^7 2^ 

. ^1 3 2 7M ( 1 9 9 9^) ) o ^mm^t G SK- 3 (3 f&mti\i.t<Drm 

y^T^y • tr ' 7>^')iJ (Proc. Nat. Acad. Sci.) , ^9 5^, ^2 6 4 2 
M ( 1 9 9 8¥) ) 7!i^'Wi«<7)?Smi#tc-M-^L-Cv>;i,i:#x.'btL;5.o i-:!. 
±(7)«li:7)^ib. GSK-3 y3PI#^iJ(±E^lR«02ic#H^?:<]^^Mt;4-'i.^#x.'?> 

ift^ o 

[0 0 0 7] 

UJl^^m^.-th (Science) , ^2 7 5^. Ill 9 3 OM (19 9 

im ) o GSK-3 ^iiitt;NF-AT^>; ^^«*PP 
flJt'i>:^l«]t3i!iv»-cv^^o l^&oT. GSK-3 /?ll#^J(±^^KiSt;:*?*^^^J 

[0 0 0 8] 

#f?^^3 - 2 7 2 1 8 9-t^fR (;<7^D7^ h ^tt^Pa^j^coe^^-^]?^ 
■SCOH^) , m^^2 - 2 7 5 8 7 8-^<&l^ (i^ U -t'SeiflLilE • TTU-A^Wi 

mM.\m\^mm) . #Ff3¥ 1-27258 4#^^# (iS'; *°gejfiL5!Ef^«^) 

iilf^VD [3, 4-b] tf'; v>'f{:^tF«^$ti-Cv^^755\ ^tiib(±6fi7!»^' 
[0 0 0 9] 

iTfF^BSS 9 - 6 5 0 8 9-t. #r^BS 5 9 - 1 1 8 7 8 6^. #F^Bg6 0-5 6 
9 7 9-t. #F^BS6 0 - 1 9 7 6 8 5^<&^^|(7)TOt:t:(±. ti]^^,mt<7)t^ 
fi^Hfflv^t,tL;!)6-^^^u-4-®^^7x^;v-4, 7-yt Kne^v'n [3 
, 4-b] tf'J v>- 5-*^W'-K^vW- h^b-^tFTj^T^^^^tL, itLibtileHtO 

:^-/icrMii$tirv^^o ^mmhmmm^ 9-6 5 o s 
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^-v: 10/ 



tl (TIE, ^ (IV) ) ti^f^tLJ^Ti-o^Co ^^^m^hii. ^ (V) T'^^tL^ 

e^v'o [1, 5 -a] \£^) <9ymmi^<^^-^'n^^^w^^t^mmLfzo 
^^^m^hii. ^ (V) co'fb^t/^o I R , NMR, m.^.^m^is ^fih-/)mm 

(D<^m t3|S«<7):^-^T'(i 6 - ^ f - ^l' - 4 - 7 X - ;l/ - 4 , 7 - V t K n t: 7 



[0 0 1 U 

±iE^(IV) (Dit^^ii. . ^-f . • v-if^J^T-^- ■ 

. \ ^y7.r "7 By \ (J. Chem. Soc.,, Perk in Trans. 1) s ^9 4 
7M ( 1 9 9 6^) t:iS«o:^-/£i;j:o-C-a-j£f -SCii^i^^-e^. C<7)TiJ»U(i 
4— ( 2 - 7 o n 7 X — ^ik) — 6— >-f/i^— 4, 7 — ycKn— IK — 
e^y'n [3, 4-b] v>- 5 l^^ffl^^^'Cv^^o 
[0 0 12] 

[0 0 13] 

[^0^ ^jjijf ^ txntt^ mm] 

*f|B^OSe^{i^'U rr-y>v>^--b'^-;---1f-3^-^ (GSK-3 /?) 



[0 0 10] 



[^1:3] 
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[0 0 14] 

mm ^ m-ik-t ^ tz ib<D^m 

K n tf 7 y'n [ 3 , 4 - b ] t: >; v > SI'^^^t&^X S K - 3 y? \zn L T ilKfilJT&^o 
. :$:|&H^(iGSK-3 IS^i: LT^^fflt^^l^ ^Tie^ ( I) "C 

[0 0 15] 

liJ':iT<7)ii I? T ^) ^ o 

1. ^ (I) : 

[0 0 16] 

[it 4] 



R0(i7K*, r;v^;i^. T5;i^^;^. Tv;i', viJ' ^T;^^;^^ /nd 




(I) 



[0 0 171 
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v^-c^)«ti^7x-;i/7;u^;i/> ifcti^ : -COORS (^ff, RSjiTlc*, r^i' 

R^iiH^m. 7)V^)V, ry)\^^)V, 7=y)\^s ^ U7 H Ko^v^ f- 

/Nnr>, 75 7. ii)\^-^^^'y. v7y> -hn, 7;u^;v 

/^D7^^^^^^ 75y7;^^;^. 7->;w75/> 7;i^3^v, vi^o7-'v 
nJf-v, 7xy^->, 7x-;u7;i/3^v. 75/7;i/3^v. 7;^^^v7;^ 
dr;i^. 7x7 ^v7;v+;i/. Kn^v7;u^;i^. 7;W3^ v:^^i^4^->'i-> 7^ 

v7;i/^;w, 7x-;i/f-:t. 7;v^;w>^^V7 7;v^^i/;^;i'*--'i'. 7x 
^ 7° h 7;i^^;Vx 7;w^;i/f-t7;i^^;i/> SJ^S^^LT 

R3(i 

(1) 7;i^^;wt /::^i^^D7>'^^^^^ 

(2) v^n7;w^;w. 

(3) gm»^^L-rv^r^<tv^7x^;v, 

(4) ^^wmM&. 

(6) 1 -3fflO^TOEi^^^;t1-^t&^0i7tii>f^M<7)5^v^L7MO^^ 

(7) ^>-t'>31i:fi'&t'5) 1 ~3l@C>^TOlIi^^##1-^MPi7t(i^M 

taii. (2) ~ (7) <7)*{il1@J':i.±<7)S^^=^^L-Cv^T^> i <. hh^At^ 
R3(iTK^ (I I) ifeiC/ (I I I) : 
[0 0 18] 
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[it 5] 

(II) (III) 
[0 0 19] 

R5{iT;v^;i/, 

(CH2) nNRllRl2 (^^, n {± 1 ~ 4 OgilcT'* f) . Rll(i7Km. T 
7;i/+>'i/x;i/'-i^^;w^ 7i-;i/7>;i/^i^-;i/, 7x^;i^7;u^;i^:^''i^*- 

7;L'^;i^x;i/7 ^ 7x^;i/;^;i/7 7x^;w7;p^;i^;^-'V7 
7;i^3 + v:^^U4^"--'l^, 7x7 ^v;^;!^ ^l^, 7x-;U7>'V3:^v:^;i/ 
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^-y': 14/ 



7)^oR57!)Jp<^;i/i:^)-i)i:^, R3(i7x-;u, 2-^7nn7i-;u. 3- 
v^-rtLT't=5:<, R57i?7;i^^;v-e*'i)i:§x R4|±7;i.rr^v:^;U.-K^;i^, T;i- 

[0 0 2 0] 

2 . r2^^^7K* t {i t ;w ^ ^w-e^) ^ ±fe 1 ffi«<7) V n K n If 7 v'o e >; V 

[0 0 2 1 ] 

3. r3;5?1 --3i@<omj^»^^L-Cv^-C^) J:v^7x--'i/, :)-7^;^. 2, 
1, 3 -^>Xt^^?-vTV'-;W-4 -^;Vi7t:(i3, 4-vtKD-2H-^ 
y y'\£y y - 8 - ^ )VX^:h±.mitm<^^y^ Kn e7 7'n tf <; v >'fb^tl> 

[0 0 2 21 

4. R4,{|^2~51i0^ml^i^^W1■aT;^3^v;^;^'i^->'^^ 2-5flcO 
;i/*^;i^$f^{± 1 ~4fflco^mi^T-^^-t^TJi/^;i'>^;^7>f-;u-e*-2>±El 

fE«(o V 11 K o If 7 y n e 'J yyit^^. -eo^t^-zsm*:. i li-e n cois^ 

[0 0 2 31 

5. RStJ^'^:- (CH2) nNRllRl2 (^4.^ 1 - A (D^m^h^ . 
RllJi^K*. 7;^^;^t7t:^i7;^^^v^;^'i^-^^t:-^)^)> R^^UA^ttzUr 
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10 0 2 4] 

6. R07i5^7K^$fc(i^ : -coorS (^4^, R^aj)^^)^. sm*^^ 

[0 0 2 5] 

7. (2)4-(2, 1, 3-^>Xt+-tvrV-;l/-4-'r^l/) -5- 
,>7y_4^ 7-ytKn-6- (t:-^'; v>-4-^;i/) -2H-t:7V'n [ 

3, 4-b] t:'Jv>, 

(3) 4_ (2, 1, 3 -^>X:t^+|-v7V-;l^- 4 -S-vT^- 
4^ 7-i;nKn-6- ( 1 -^^;Hi°^'J v>-4 -2H-tf7V'o 
[3, 4-b] 

(11) 4- (2, 1, 3-^>Xt^-9-vTV*-;i--4-^;V') -S-vT/ 
_4^ 7-vliKD-6- (A->^'^)^^)^t^')>-2-^ -2H-tf7V* 
n [3, 4-b] \d')'yy. 

(14) 4- (2, 1, 3-^yXt^'^'Ji'V-)V-4-^)^) -5-v7y 
_4^ (1-^f-^V-l, 2, 3, Knti'J V 

y-4-^^l^) -2H-tf^V"D [3, 4-b] t;'Jv>. 

(2 3) 4- (2, 1, 3 vTV'-^l^- 4 ^^) -S-vT/ 
_4^ 7-v'i:Kn-6- (4- (N, N-v>f-^^r^y) v^' n^^Jf v^v-) 
-2H-li°7V'n L3, 4-bJ 

(2 7) 6- ( 1 -7-tf-;i^- 1 , 2, 3, Knt°'Jv>-4-^ 
_4_ (2, 1, 3-^>Xt^-»j-v7V'-;i^-4-^;W) -5-->7y- 

4, 7-vli Kn-2H-e^yn [3, 4-b] 

(3 3) 4- (2, 1, 3-^>Xt^-^97y^-)\^-4-^ )^) -5-^7/ 
_4^ 7-vliKn-6- (1 -x^;nf^'; v>-4--r;l^) -2H-li^v' 

n [3, 4-b] t:';v>^ 
(37) 4- (2-7'n^-3->7y7j^^-'l/) -5-^77-4, 7-vl^ 
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^-y": 16/ 



KD-6- (tf^'j v>-4-^';i^) -2H-t:7V'n [3, 4-b] k:"Jv> 

^ 

(3 8) 4- (2-7-n^-3-v7y7x-;i') -5-^77-4, 7-vli 
Ka-6- (l-^f-;n^°^';y>-4-^^i/) -2H-t°7V'o [3, 4-b 
] t:'jv>, 

(4 1) 4- (2-yn^-3-vTy 7x^;l/) -5-v7y-4, 
Kn-6- (l-^-5^;Hi°^'J v>-3-^^i-) -2H-V:7V*n [3, 4-b 

(46) 4- (2 -7'0-t-3-v7y 7x^;l') -5-v7y-4, 
Kn-6- (4-yf-Jl^^;w*'; >-2-^;i^) -2H-t:7V'n [3, 4-b 

(48) 4- (2-7""n^-3-v7y 7x-;i/) -5-v77-4, 
KD-6- (l-p<^^V-l, 2, 3, 6-r b7l^ Ko^'J v>-4-^';i/) 
-2E-\iy'/u [3, 4-b] t:'jv>, 

(5 1) 6- (1 -7-bf-;Vt:^'j v>-4-^;l^) -4- (2-7'n-t-3- 
v7y7x-;l/) -5-v7y-4, 7-yli Kn-2H-li°7y'D [3, 4- 
b] \£')y'y. 

(5 2) 6- (1 -^>vM;i'ti^'J v>-4-^;V) -4- (2-7'D^-3 
-v7y7x^;v) -5-v7y-4, 7-yli Kn-2H-ti7V'n [3, 4 

-b] 

(53) 4- (2-7'o^-3-v7/7x-;i/) -5-^77-4, 7-vb 
Ko-6- ( i - > 3^ J^X/i/^ — /i^tf^'j v> — 4 --i' /t') -2K-c:v/n [ 
3, 4-b] li°'Jy>, 

(5 9) 4- (2, 1, 3-^>Xt^-'tv7y-;i/-4-^;L') -5-v7/ 
-4, 7-yliKD-6- (4 -t^Vv^D^:^r-<^->- 1 Jl^) -2H-t: 
7V'o [3, 4-b] 

(6 2) 4- (2 -yn^-3-v7y 7x-;l/) -5-v7/-4, 7-yt: 
KD-6- (2 -t^Vv^D^^-t>- 1 -'f^i^) -2Y[-\^yVu [3, 4 
-b] lf'Jv>. 
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(63) 6-r-tf-;Up<^^l^-4- (2 -rn^-3-vTy 7x-;u) -5- 
VT7-4, Kn-2 H-ti7V'o [3, 4-b] 

(73) 5-vTy-4, 7-vliKn-4- (2, 3- (^^l^>v^^v) 
7x^;U) -6- {\£^^)yy-4-4 )l) -2H-li7V'o [3, 4-b] 

(7 5) 4- (2, 1, 3-^yXt^-^v7y-)V-4-^ )V) -S-vT/ 
-4, 7 - Ko- 2 H- t:7 Vo [3, 4-b] 9'y - 6 -iJ )l't^yM 

(78) 4- (2 -i5'nn7x-;i/) -5-vry-4, 7-':/tKn-6- ( 
4-y:r.^)H£^y9y-l-^)^) ^ f-^V- 2 H - kf 7 V'H [3, 4-b] t: 

(8 1) 6-T-t^;i/-4- (2 -rn^- 3 -->7y 7x^;W) -5-v7/ 
-4, 7-vli Kn-2H-ey V'n [3. 4-b] ki'Jv>. 

(8 2) 6-T-t^;U-4- (2, 1, 3-^yXt^-^'J7V'-)^-A-^ )V 
) _5_~>7y_4^ 7-vli Kn-2H-t:7V'n [3, 4-b] t:';v>> 

(8 4) 4- (2 -7~n^- 3 -vT/ 7x-^;^) -5- ( U v > - 2 - ^^ 
) _4^ Kn-6-yDb°;u-2H-t:7V'n [3, 4-b] i:iUv> 

(86) 4- (2 -^Dn7x^;i/) -5-vTy-4, 7-vliKn-6- ( 
kfau v>-3-^;i-) -2H-li°7V'D [3, 4-b] li'Jv>, ioctO^~ 

(8 7) 4- (2, 1, 3-^>X>Jp-ij-vTy-;l/-4--1';i^) -5- (t:'; 
v>— 2-<;u) —4, 7 - V Ko — 6 -7°u ti/i/- 2 H— c y V'n [3, 4 
-b] \£')yy 

[0 0 2 61 

8. ±feifS^covli Knt:9V'ne'jv>'fb^!|^^ -^^Tfe^fSI^^^. ffc 
(± tub <7) ±ilF# ^ tl ^ ^ ^ tr o 
[0 0 2 71 
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o 

10 0 2 81 

^ (I) li\£yv"-)i'n<^7mMl-(^itm^i^-oXTU^ (I -a) isitF^ 
(I-b) t:-^$n^MMttft/ii^'#l£t^Ct*mi-o (I -a) 

jfccfcO*'^ (I-b) <7)1@>^<7)^14#> ioXrf^fihmm^(DU^'^^i>^tir^ 

o 

[0 0 2 9] 




(l-a) (I-b) 



[0 0 3 0] 
[0 0 3 1] 

§i:^i;(*L> y^^)^. x^;l/, ^ntf;v, 7'f-;l', {r^)V) , -^^^rv 

<{±. 2^8f@(7)^^)^i^^w-r'?)T;i/^;t'-e^);?>o ^It [2 - 8 j@<7?^MT- 
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;i/ i7<)\^) . 'N^v^w, ^^'^^v, ffj(iC*Lib<7)fi|ii^14#: 
vrti\£)V, ^V7'^;i/. ^2il7'^^i^> ^saT'^^i^, 'fv^y^;!/. 

[0 0 3 2] 

^7'^y^;w^) . C7-Ci2T';-;i/5^;L'4^'^>'i- (0!lx.i±\ ^>7'^;i/ 

tjit^^P. 2 -7i-;i'i^;i/:^;v4^"^;i/. 3 -7x^;V7°ntf;i/:^;i/.i^':^;i/ 
^) I^Ti^'^tfibti^o -^^-tf^, ■t-7^l/>:S(±l--5l0<7)ft^»^WLTv^r 

[0 0 3 31 

rTv;i-T;i-^;H tfi. HuiaCi-C8T;v^;i/i:ffffiC2-Ci47v;i^i:75^ 

2 -T-b^;i^x^;i/, 2 -7''nii°t^-'VJ^f--'V> 3 - T-t^;i/7'n tr;i/^75^'^tf 
[0 0 3 4] 

{i^i7U7)i^)ij tit. 3-~sm<7y^mW.'f-i^ir^W^Oiki\:yi^mM.^± 
uff-)\^. i/ 9 u^y^)V, i/9XJ^^i/)V, i/ 9 u^-f^)V^-/)^^lfhfi. 3 

[0 0 3 5] 
[0 0 3 6] 
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^-'J: 20/ 



)i^)l7^y. 'J>^^)l7<y, xf-;i/7^y, vxf-;UT5y, ^ni:f;kT5 
10 0 3 71 

r7;u^;i/^tj t{ii-6m(DRm^i-^^ir^mmttzii^^m<^7)\^^ 

;uf-tT'*or, ^Jx.lS\ yf-;u^t. xf-;i.^t. -fui^jv-f-t, r^ji^t 

V7°ot:;Uf-:t. 4yy'^)^^t. W-l'^f^)^^^. ^3a7"f-;v^t. 
^>^;uf-t. ^-^t^^^-iu^t, ^3^^>f-;i^f-^4^i:"") W^ifbtL, 1 
~3li(7)j^^;iT-^W-t-'&7;i'^;v^t«i Lv^o 

[0 0 3 81 

r7xx;i/f-tj 'e<7)7x-;v±H 1 --5j@c^mm*^rtLTv^T^f> J; 
[0 0 3 91 

r/NnT;i^^;i/J l - 5«<7)/NDy>-t:«$tLfjfrfBCi-C8T;l/^ 

yf-;i^. 2, 2, 2-b';7;utnx^;v. 2, 2, 3, 3, 3-^>^7;ut 
n7'ne;u^t^1-o 
[0 0 4 01 

(i\ r^yy^;^^ 2-T^yxf-;i/, 3-7^ y 7°ni^°;i/, 4-7^y7~f-;i/ 
UTi^pifbtL, i-4m<DRmW-^-fi^r^7)\^^)i^i'ki^r '</ r/i^^/i^w 

[0 0 4 1 1 

r7v;l/7 5yj miC2-Cu7'y)l^i^iri>7'y)V7<y'C$)'DX 
. ^!)x:(J\ 7-t^;i/7^y^ 7'ni:t-;V75 y, 7'^'J;l-7<y, /•?V'J;i^7 
5y, l:Vsn^;i/75 ^>v*'r;U7<y^ 7xx;v7-tf-;U7 5 y . 7xX 
;l/7°nt:tx;i/7^ y. 7 xx^uy^ 'j ;l/7 5 y^^^to 
[0 0 4 21 



ttiiE# 2003-3056073 



#02002-230581 



V : 21/ 



{i\ /V^'y. xh^v, 7'n4^-:3rv. ^b + v. ^>^JUt^'> (T5;ut + 
[0 0 4 3] 

^->-e^oT, -^Jx-ti'. vi^D-/n.-K^v, ->i?n7'h^v. v^n/^>^;i/t 
[0 0 4 4] 

r7xy^vj tJi, 'e<7)7x-;u±(c 1 ~ 51@<7)em*^*LTv^-c^J:v^ 
[0 0 4 5] 

:^vT'*oT, mx.lt. 1 -7xx;wjr. h^rv, 2-7x-;i/ 

xh^v, 3 -7xx;i/7'n:K#v. 4 -7xx;i.7' h ^v, 1-^^;U-1- 
7xx;i/x b ^^^v, 1 2 -7xx;i/x 1 -7 xx;i/7"n^°^ 

2 -7xx;i/7°n.-^°Jf-v, i 1 -7xx;^7°^'-^°^v. 1-^^ 
;u - 2 - 7 X X ;u 7° a -i^" ^ V , l - >t f - ;u - 3 - 7 x x ;u 7° n .i^ v ^ tJ^'^- I f h 

1 ~41@<7)M^IIi^5rWT'6 7;i^3^'>*#tf7xx/i///i/34-v73»i^ L 
v^o 7xx;i/T;Ur3Jf->{±, -e<7)7xx;i/±Hl ~ 5ji<7)Sm*^^L-CV^T^{) 

[0 0 4 6] 

75 y 7;u3^v-e*)o-c. -^Jx-Jf. 7<y^h^v^ ^^;i/7 5 y h+v, 

v^f-;l/7< y y h^v^ 2- (vy^;W75y) xhJr->. 3- (vy^^W7 
57) 7°0.-}f^->, 4- (v>^^l^75y) yb^v^75^'^tf ^tt. l~4j@<7) 



ailEiS2 003-3056073 



#11 2 0 0 2 - 2 3 0 5 8 1 



^-v: 22/ 



[0 0 4 7] 

f>tL. \~~A \mEmMl-^^'^Z>7)^^^'yh \- A\mmMM^^^t^7 
)V^)Vtii^hti:Z>7)V^^'y7)V^)Vt^Ut Lv^o 
[0 0 4 8] 

^7xy ^->7;L'^;i/-^^^oT. ^ij^ti\ 7xy^vyf-;V'. 2-7xy^vj:- 
3-7x7 Jfi-7°nii;i.^75^'^lfibn, 1 ^ 4fi<7)j^^l^i=-^^-r^ T^l- 
Jf ;l/=^^tp7 x 7 vT^l'^^l^T&^'ftf t Lv^o 7x7 ^v^7;u^;i-{i, 'e<7)7xx 

o 

[0 0 4 91 

rt: Vu^v7)\^^)V\ t\m%^C\-C^7)V^)V^t-f^^V^^'y7)V^ 

^y7°u\£)vmmihn. \-~-Am<r>RmW^l'^^irh7)V^)V^tts\L Kn^ 
i/7 )V^)VM^t Lv^o 
[0 0 5 0] 

\T i^/^^i/ti i: Bti IE C 1 - C §7 /I/ ^ ^ ^ "9" o T /l^ ^ ^ a/ 

m^\f. Y ^i/ij x h v ^n.-jf 

7'b^v:^;l'*'x;i., ^2i^7'b^v;^?;V;Kx;i., llS^r h ^v^^l^'i^'x;!.. 
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^-v: 23/ 



[0 0 5 1] 
[0 0 5 2] 

7°D tf ;v 7 5 y ^l' ^ - ^l^^TS^'^^tf hii^o 
10 0 5 3] 

■fu\£)\/i-^i])Vt^~)V, •f^)i'^fij)Vt^~)\^. i5J:f/Ztii^oflli£^14 
t*;i/.i^'x;w, ^3ii7"f-^i'f-tp^;W'i^-^i-4'i:~) ^^^^^^tfi^n^ 7;v^^m555^~ 
[0 0 5 4] 

e ;i/^75i^^#tf 1-4 1@ O^^lgT- ^ ^ t 'i) 7 ;w ^ ;l/ ^ ^tf 'i^"^ V 7 
[0 0 5 5] 

rv^D7;l^3^i/7;l^^;WJ l^ifiCs-Cg^^^ D7;i^:3^v<!:H>IieC 
^_Cg7;ui\r;l/i;55^t)4",2>vi^D7;i/=f^v7;i^^;i''C-^)o-C, #!lx.(i\ v^'D 
7'n*°^vyf-;u, v^'n7'n.t°:^vx^;i/, or h f-^i^. i/^n^ 
>f•;^t^vyf■^^^ vi^n^:^v;vt^yy ^^^^7i^'^^f'btL, 3~61S<7);^ 
t!^.T•^*t'i)y^'D7;^=^^v,!;. 1 ~ 4 j@<7)^ti^^-^tt'67;U^;i/t75^ 
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#il 2002-230581 



^--y: 24/ 



[0 0 5 6] 

;i/XJi/7 -f 7 7'ofc:;i/X;V7 -f 1 ~ 5j@<7)j^#^i=- 

^^1-^T;w^^v^^trT;i^^;wx;i/7 ^ -;p/{)^'if ^ Lv>o r4(7)7;1'^>'Vx;i/ 
7^-;Ki. ftfiL<ii. 1 -41@<7)^^JIi^^^-r^T;^^^^x;^7^-;^t:■ 
^b■?)o 

[0 0 5 7] 

^7x^;^x;^7^^;^J tit. ^<7)7i-;i/±t: 1 - 5j@(0gj^*lr^Lr 
• [0 0 5 81 

[7)]^^)Vy^)Vt^:=-)l} tii. mtlCi-CsT ^7)1^)17. 

-i vy''u\d)i7.)i:i'^~)im^^mifhfi. 1 - 5m(^^mi-i^ir Z>7 Ji' 
^)V^tt^7)\^^)^7.)\^t^~)Vi)mtt^^o R4<7)7;i/^^i^x;i/;^-;Ki, ftfS 

[0 0 5 9] 
[0 0 6 0] 

[>^)Vij-fh7)]^^)V} tli. miiCi-Csr)^^)^itt^^)^iJ-fh7)l' 
[0 0 6 1] 

\7)V^]i^t7)\^^)^\ tit. m%^C\-C^7)V^)V^ttmW.C\-C%7 
)Vii-)Vti)^h^j:h7)V^)V^t7)\y^)VXh^X. m^it. /'f-Jl'f-t ^^)^. 



fcfcSlE# 2003-3056073 



#®| 2 0 0 2 - 2 3 0 5 8 1 



v : 25/ 



[0 0 6 21 

, 7i-;b> l-i-7f^;^. 2-:^7f^;^, i-7>h'j^i/, 2-T>h'J;i/lf 
[0 0 6 3] 

r T 7 ;^ ^ J i: (± Btrf e C 1 - C 8 7 ;^ ^ HuE C 6 - C 14 T - >'i'7!>W^ L 
/c77;i^^>'i-'e^)or. 2 -7i-;i/if-;i/, 3 -7x-;i/7°n 

^ 1 _^-7^;i^^^;p^ 2 -^7^;Up«f-;u^7()^'^if'bti'So -tLf>aT'j--'i/ 

[0 0 6 4] 

rTS/;l/t^vT-t^;l/J ^{±By|eC2-Ci47v-'l/^WtaTv7l/t^>T 
■t^;w-e*o-C. '^ilx.li'. 7-t^;i/t^v7-b^;i^. 7°n et->'Vt^v'7-tf- 
7"^'J ;i/t^v7-t^;i/> ^>v''r;i't^v7-t^;m75^^^if'btL^o 
[0 0 6 5] 

r7>;i/t^v7;l^^;L'J i:(ii^^f£C2-Cl47v;^i:B^)i^Cl-C8TJ^^;^ 

Dt:?j-x;i/t^v^^;u. )l-t^'> ^^74" 2 

-7-b■?^;^t^vif■^^^ 2 -7°oet-;i/t^vif->'W> 2 -7'f-'j ^i^t^v 

[0 0 6 61 

rfi1^*^WtTi^T^<J:v>7xx;i.J oftj^^i: LT(i. mT<0 f 

L<(±1 ~3l®t:-*ao 1 i7t:{±2i@(7)e}^»^^t^7ai-;i/«t:0i Lv> 
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^-y; 26/ 



[0 0 6 71 

[0 0 6 8] 
[0 0 6 9] 



[0 0 7 01 

^ff. R9(i. tK^, 7;i/+;w. 7y;i^^ 7 7;i^^;i^. y^u7)]y^}i^. 

/\U7)l^)^. riyjJl'^JV, 7xr.;i/7;i/^;W, 7 )l::i^v7 
, 7xy dpy7;i.^;l/^ iy7--'l/. \^ V^^y7 7 5 / * 7 

ii)V:f^^v7)V^)V, 7fi:3^yij)i^t'^)V. 7x7 + 
v^ji/.t'-^w, 7^i^^;i';^;i'7 -f 7;^^;^;^;^*^;^^ 7x-;i/;^;i/*:^ 
^;^*7'^7;^^J^, 7;i/+;i^^t7;i/^;i/, 7y;i/t^v7-tf-;i^, 7v 



[it?] 



R' 





ffltE#2 0 0 3-3 0 5 6 0 7 3 
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^-'J: 27/ 



[0 0 7 1 ] 



[0 0 7 3] 

^iy7)l^^)V. 7 5 K^dr->7;^ + ^^^ 7 ^ y 7;l^^7Uf-t 
7!;;i/.i^'^v7>'i/^;i^. 7 ^ 7;^^^^x;^:i^^;^ 
, 7x-;i/X;i/.-^-;i/. y ;i/*7'b7>'v^;v. 7 )V^)V^-^7 7'y)it 
^'y7t^)V, 7'y)Vt^'y7)l'^)V^ ft^X^WLTv^T ^ i v^7 U ->'l-, W 
mm^^LX\^^Xi>X v^^WJI*31*. $ /j(±mi^*=Jr W LTv^T 4) J: v> 7 x 
-;i/7;u+;wf^0, RlO'(i7KE, 7;i^^;i/. 7v)^. 7 7;^^;^^ v^o7 
/Nn7;i^^;i^> 75y7;i^^;i/> 7>'i/3:^ v7;i/^;i/. 7x 
-;U7;i/^;U. 7x7 ^v7;i^^>'l^x 74 7. K□^vr/^^/^, 74 7r;;i/ 
7)l^)V^y^ij)Vyi-:c:.)V, il)Vt'^'y7 7 )V ^ )V 7. )V7 ^ =. )\^ 

7 )V^)V7.)Vt^=.)V, 7x-;i/7.;i/*-;i/, y )Vi]y''V7 7)V^}V^ 
t7)^^)l^. 7v;i/:t^v7-tf-;W. 7v;l/t^v7;U^>'l^. g?^S^*L-CV^ 

^LTV^T ^) ctV^7x:^;V7;U^;U'e^^o 
[0 0 7 41 



[0 0 7 2] 



[its] 
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^-y": 28/ 



10 0 7 5] 

ne;u, 4 -7x-;i/7'f-;i^. i -7i-;ui^;V'^ l -p«^;i/-2 -7x-;u 

-x-f;i/. 1 -7i^;i/7°n 2 -7 xr.;i/7°o 1 - 1 - 7 x 

^;i/7°o ti;u, 1 -><f-;u- 2 -7x-;i/7°nif;i/, i - ^ 3 - 7 x^;i/ 

f>4'^7x-;i/T;v^;i^W* Li/^o 
[0 0 7 6] 

rfi^^&**tTv>-c^) j:v>7x-;^T;^^;^J (7)gi^^(7)fiiii3=l: i^'ltfi. 
[0 0 7 7] 

^ ^tf V T ;i/ ^ * X 7 ^ ^ ;i'7!)5~*f t L v>o 
[0 0 7 8] 

[0 0 7 9] 

^mm^i^is^^x. ttxu. r;u^;w. Tv^i^, i^^u7)v^)v 

/Noy>, r<y, -tDV/^^^jv, ->7/, ^hn, t)v^ 

/ndt;v^>'1^> 7^/7;i/^;w^ Tv^W75/. 7;^3^v^ ^^^07 
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^-v: 29/ 



^ o 

[0 0 8 0] 

^7)^ lb 4^ -2) -^-r a j^^^ 1 ~ 3 ^@^^■ev^T^ iv^ 5 ^ 6 M^O^^^J^-C^ 0 

2, 3 - Kn^>v' [b] 2, 3 - v KD^> V [b] ^-t 

7 i > - 1 - ^ + V K^/^>^^^tf "b n^i. o 
[0 0 8 1] 

$ti^»J -:^7:J'l/>. 1, 2-'y^Vui-y ^uy. 1, 2, 3, 4- 

-t--7^ 1 . ioit/^ (fiJiiJf, ^> 

[0 0 8 2] 

r 1 ^ 3 m<^^7- ^ Wil^^ ^^-t :hmut fz{iyfma(D 5 4-^^ L 7 M<7)^^lt 
[0 0 8 3] 
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^-'J: 30/ 




[0 0 8 4] 

ZfihcDo^. 2., 1, Z-^yXt^^'yTV'-)^. vtKn^>V'[b] 

>«SL.<> 2, 1, 3-^>Xt^-tvTV'-;W-4-^;V, 2, 3-v^'li 
Kn^>v' [b] yyy-7 2, 3- (^f-^>vt^v) 7j^-;l/;fe 
XlfS, 4-vl^ Kn-2H-^>V't:°7>-8-^;W;6s#tcft?t Lv^o l^^ti 
1 -3fiogm*^Wt'Cv>T^> J: <. ^comm{ig{±#i:pi^$n^v^o 
[0 0 8 51 

[0 0 8 61 

[^bi 01 

cn CO 
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^-v: 31/ 



[0 0 8 7] 
10 0 8 81 

[0 0 8 9] 

tf ibtL^o T'J -;l^T 5 y iJ ))/^^=.)V{t^<Dr - 1 - 31@<7)ai^*^^ 

[0 0 9 0] 

r ^ y *;i/^1^"-;K±'eor 'j -;l'±i; l - 3l@<7)fi^^^;^L-Cv^-C t J: < . 
[0 0 9 1] 

J: I 1 ^ 2 1i<7)M^mi^*'g'WT^fiafti 5 r^jj/hlawcO 4 'jrv^ L 7 M^J 
(fflx.{i\ l;n-;i/, tfn>;>, tf9v'-;i^, tf^'jv^. ii^vv 

0!lx.(i\ (4 -7 v>- 1 - ^ y^;i/> 2- (4-7ji->'H£ 

j:^^-*!^, 3- (4-'7ji-;Hi^7v>- 1 -^>'V) 
t:';p. ( (4 -^^^^J' 1 --r ^w) t:^7 v>- 1 y^;^^ 2- ( 
4- {-f-y 9 vy- \ )V) \£^yi^y- I )\^) ^^f-)^. {4-y^)\^^^ 

iiiU^2 003-3056073 
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^-v: 32/ 



[0 0 9 2] 

)V^)V{i^<7)y JL^)V±[Z 1 ~ 3 «(7)Si^^^^ LTu^T ^ J: < . -e^oSI^M 
[0 0 9 3] 

r7x^;ur;i^^>'i^*>'i^^-''H tu. 7 jL^)i-Ci-Ci7)^^)v-ti )vt^ 
~)W^^x, m^-ii. 2 - 7 x 

3 -7x-;U7'o 4 -7x-;U7'^;U:^;^^-^'^;H^7&5'^tf "bti 

7x:r.;i^T;v^>'V^;i/*-^Hi'^(07x^;i/±tc 1 ~3ia<7)M^ft^^LT 

[0 0 9 4] 
[0 0 9 5] 
[0 0 9 6] 

Ki-HZ4b"tT'6 I 7 X — ^kXyi^^F^yi^j <::^J:^ ir</>' ^ x — yi/jii- i ~ o 'iEiv>.ia. 
[0 0 9 7] 

Rlltci3lt'6 ^7xJl;^7>'^^^^:^^^'-^--'^J i:{i7x-;i/-Ci-C47;w^ 

;L'4^j::;U, 3 - 7 x-;i/7°n 4 - 7 x^;U7"^^i^x;u>t^--'i^l| 



tBliEJ^ 2003-3056073 



#11 2 0 0 2 - 2 3 0 5 8 1 



^- V : 33/ 



[0 0 9 8] 
[0 0 9 9] 

Rilt:i3it^ ^7i-;^x;^7 -;^J tii. '?-<7)7x^;i/±n l ~ 31i<7)fi 
[0 10 0] 

Riitcjott'i) r7i^-'i/T7i^^>'V';^^i^7^-;vj ^(i7xx;i--Ci-C4T;v 
:^^^;^-7.;^7 ^ ^^i^-e^oT. '^Ux.if, v;i/x;i/7 2-7x^;^i 
■?^;i/7.;i/7 < -Ji^. 3 -7x-;i/7'n t:;u;^;i/7 ^ x;!^, 4 -7xx;i/7'^;i/X 
;i^7'f -;i/W^if ibti^o 7x^;i/7;u^;i/;^^i^7 r.;Ki'e<07xx;i/±ti 
1 -31®(7)gmS^WtTv^-C^ J: <. 'E-<7)m^M{i#i;PI^$^i^v^o 
[0 1 0 U 

[0 10 2] . 

RiliciJit-?) r7xx;uT;undrv*;i/^1^"^>'i/J i:(±7x^;i/-Ci-C47;i/ 
a^-y-ij )l^^-~)UX'-^^X\ '^iix.ii\ v/^T'^ ■> 2-7x — 
;i/x hdrv:^^;i/.-}^"-;i/. 3 - 7 x-;i/7°D .-Jf:^ v ^ ;i/.-Kx;v, 4-7x-;U7'h 

V * 'i^' - ^ tf lb ^1 o 7 X - ;v T 3 ^ V - ;i/ (± <7) 7 X - ;i/ 

[0 10 3] 
[0 10 4] 
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^-v: 34/ 



[0 10 5] 

TOJ^tfbtL-^o 7x^;UT;i/^;u*;i/'1^-^K±'!-07x^;t'±(c 1 - 3 j@<7)tt?^ 
[0 10 61 

[0 10 7] 

x^;i', 7°nii;i/, ^V7°ntf;i/, 7•'f-;^. ^y7f-;u. l|H07'^;v^75^^^tf 
[0 10 81 

mitJPiai: LTti. ^yx.{i\ «m (^Jx.(i\ Jl^, a-^tt^M 
7;i'tnp^, ynet>^, v^-^^^ vn^^, n^Ni^^, 7v;v^, vlx 

M (i C ti t^T ^ 'i) o 
[0 10 91 

l±5iEJ|f 2 003-3056073 
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^-v: 35/ 



^<i])V- v-if'f xf ^ — • ^^—^y • h V >XT:J' -> 3 > 1 (J. Chem. Soc. , 
Perkin Trans, l) ^9 4 7M ( 1 9 9 6^) ICf^oT, 

[0 110] 



[0 1 1 11 

r2, r3^ R^jsio^'RS^ife-esat/ciiJ^-e^^o ) 

[0 1121 

^ (VI) K^A^joii^^ (VII) (r)ij)V-¥=-)vm^^t.^ (VI 

1 1) (Dii )V:r^=.)\^m^^Wt^wmr y^=-'^ ^<^^^y^~U.\l^^^^ ^tKi 

(IX) OT^ KI§^#:^l#^o ESti^ R£4:^ffi144'*;i-'i^>mv#^<7) 

75^~a#fflv^c,ti^o 0^-2 0 or, $ftL<(i60 

°C~ 1 0 0°C-Clf^n'i>o 




[0 1131 



[^bl 21 




(IX) 



[0 1141 

(^•f, r2, r3, R4i3j:J/R5(i±E-C-^aL/jfif)t:-^)-i>o ) 
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^- y : 36/ 



[0 115] 

7:»Si#fflv^i^ti^o R£'fittf;(^sit> ^yx.fi'o°c-2 0 o°c. ^5?iL<i±ot: 
~ 6 ot:-e^ft)ti'i)o 

[0 116] 

HI:i3l 




(X) 



[0 117] 

(^>^, Rl. r2. r3, R4i3J:0^-R5|i±Het:-^aL/caO-C-^^o ) 
[0 1181 

^>6^^a#fflv^ib;h.^o R)^4itts:«7)aj$, ^ijx.(f ot:-2 0 or, Uitme 
ot:~ 1 0 ov-C'^iibii^o 

[0 119] 

aif&i^.#l-T'^>2>^ (VII) <Dij)}^t^:^)im^i^it. • tf ■ t)v 

if=.y^-^^7.V^)- (J. Org. Chem. ) . ^46 ^783M (1981 
i^) , 3-Pt:7> • v>-■:^>'^ • t7'- p^f^-f - ^ < ^ h ^) - (Eur. J 
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^~ V : 37/ 



. Med. Chem.) , ^3 1^. ^3M ( 1 9 9 6^), r h7-^Kn^ • U^-X 
(Tetrahedron Lett.) ,^24#. ^5023M(1983^) \Ztm<7yUm 

izXn'kJ&t^^t^/j^V^^ho ^ (VI I I) (OiDl^^-JVm^Mi^ii. 'yy^'y 
7. (Synthesis) , ^290M (1993^) t:|e«<7):^rim; ^^l^-fi>:Lt 

(tr^j*) 

10 12 01 




[0 12 1] 

(j^'f. Rl^ R2. R3, R4i3J:CFR5(i±|S-e^aL/::ai)-e^ao ) 
[0 12 2] 

^WMt^'^ (I) (i. ^ (XI) (D7^y\^yV-))ymxf7^ (VII) (D 
il)Vrfs=.)Vmm^t^ (VIII) (DiJ )Vyf^:::-)Vm^SWt-^K^^^^h:it[Z^ 

tf±, Jl-■r;^, T Vy^Y^y yy . Vt^'^y. WW.^^)^s r-th-h'j 
. ot:~2 0 cc. I6r$ L<(i6 or- 1 0 ortJlf^tL^o 

10 1 2 3] 

^M^b'&tl (I) <7)T-ib. R075i^7K«W^Ogm*t^)'i)fb'^!|^{iJ'J.TOJ; 
[0 12 41 
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^- V : 38/ 



Hbi 51 




(XI) (X") (I) 



10 12 5] 

(^f. rO, r1, r2, r3^ R4i5j;D^-R5{i±ie-e^atfs:aJ)t:^)l), X(i 
yNDyy^^-to /:/iL, R0(±7K^tii^v^o ) 
[0 12 6] 

^^mit^^ (I) «±> (XI) (Dv\^v'u\£yv-u\i^)vymm^t^ ( 

XII) <0/^^y>'^btft^^l*<7)^ftT-t-RtD$^i:'i)-i:^;J: i^miS-e^-^jo 

(ii£t<7)a)t, i^aif- 1 ox:~2 0 or. L< (ior- 1 0 or-e^T^n 

(^EHI^-^) 

10 12 7] 
litl 6] 




(XI) (XIII) (I) 

[0 12 81 
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^-v: 39/ 



(^t>. RO, r1, r2, r3^ R^idXl/R^ii±.WC^mLfzM^X'^^o fztz 
L. R0(i7k*T'{i=Sr</^o ) 
[0 12 9] 

*l§^'fb^tl ( I ) ^i^ ^ (XI) <7) V Ko t: y V'n t°'J > >i§2if^:<!:*7K 
Sm^O^ (XIII) <7)4S7Ktft^ig^<^«TTRtD$-ii:-5>C<!:t;J: 

, h;i/i>, ^?a^.-^;^A, v^nn^^y, vVf-^u^t-'i/AT ^ K, 
(ittt.oaJt, 1 0 2 0 0 °C. 4f $ L < (i 0 1)- 1 0 0 r-eff^ti 

o 

[0 13 01 
[0 13 1] 

Jtl^LTf.^-M$ti|#-2>o ^Jx.(f\ Wai. 

o 

[0 13 2] 

±U<DUmxnhtlh:^mm^^ii. GSK-3 /3m\-(D^i—\f (CaM 
^t— fe' I I. MAP ^t--t\ *-tM>^-f— 1\ PKA. PKCiiXV 
R 0 C K 4- to ll#?^1*fi^l''^5<'^ G S K - 3 /? LX^U ^m^^ 



m^U^ 2003-3056073 
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^--y: 40/ 



[0 1 3 31 

{± ^ @ # t t± * o T ^) J: < . ^IJ ^ 1J\ X r T >; > i>* ^> 

nmmm^x^: ^^^^imm\ mm. mm) . ^mmmmmnu 
m^i^Btrm-Kik^^fi. j^AikMfzn. i0ico§i~i, 00 0 

mg. ^if^ L< (i5 0 -2 0 Omg (lBllII~mll^ mn^^i-^m^^) . t 
fzMAl AMfz^. 1 0i:o|il ~5 0 Omg ( 1 0 1 HI -15:111. i^MIS^i" 

[0 13 4] 

o^H {i - ti (7:>1?|J PIS $ ^ V 

[0 13 51 
«W1 

4- (2. 1. :i-^yXylr^'^i/rv'-)i'-4-4 -6- (l -f-7'b 
^i/:^;i/^'-.>ue^'J v>-4-^;l/) -5-V7/-4. 7-vHKa-2H 



aiSE#2 003-3056073 
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^-v: 41/ 



THF (200m L) ^(DX-^JV ^ v^/^n-f - h (10. 0 g) O'SWi^Z 
OX:X-Y'):i-i-)Vr S.y (7. 8g) > 4 -v^f-;i-T< y t: >; v> (0. 8g 

) t e r t -r^)liy'^-t^^- h (15. 3 g) ^JPx.. ?I^^t)* 1 

tTJ^-f-^W N-Bo c-ti^'J v>-4-:^;l/5l^>v^- h (16. 3 g) i 
mzo THF (3 0 0mL) 't'Or -t b - b U (3. 2 g) <7)^?Rt;- 7 8 "C 
■en-B u L i (4 4mmo I ) ^tJDx.. 3B#rBl»LfCo Ml:, x^;w N- 
Bo c-li°^'J v>-4-/^;i/'i^"^v^- h (16. 3 g) IrjDx., ^f-^!^^ 1 

: (5: 1) ) , ^fe^S-Ktli: Lr l - (N-Boc-k: 

'^'jv>-4-^;i/) - 2-vryj:-^>-i-t> (ll. 6g) *t#/::o T 
■th^b';;U (lOmL) ff'(7)2,' 1, 3 Xt^^i^'7V'~ 4 -7 )V 
T'HK (1. Og) , 3-75/ tivV'-^V (0. 6g) Rlf2- (N-Boc 
- tf/^'J v>- 4 - 1 -vTyj^^>-2-t> (1. 7 g) <D-i^M^ 

Hm^tl (2. Og) ^ilfelgB^Hi: tT!#;t:o 
MP:2260C. 

C23H25N703<7)tt#tt:C, 61. 73;H, 5. 63;N, 21.97. 

*iJ^:C,61.45;H,5.82;N,21.61. 

MS(EI):447(M+). 

iH-NMR (400MHz, DMSO-de) ^ (ppm): 1.42(9H,m), 1.59-1. 62 (2H,m), 1.89-1. 92(2H 
.m), 2.62-2.86(3H,m), 4.05-4.08(2H,m), 5.40(lH,s), 7.26(lH,s). 7.4l(lH,d 
,J=6.6Hz), 7.58(lH,dd,J=9.0Hz and 6.6Hz), 7.92(lH,d. J=9.0Hz), 9.81(lH,br 
s), 12.24(lH,brs). 
[0 13 61 

4- (2. 1. 3-^yXt^-^'J7V'~)]^- 4-4 )V) -5-'>7y-4. 7 
-vb:KP-6- (e^'J v>-4-^;u) -2E-\^7V 'u\3. 4-b1t:'J 
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^-v: 42/ 



4- (2, 1, z-^yxt^^vrv''-)v-A-^)v) -6- (i-t-r 

H_ii7v-n[3, 4-b]li';v> (1. 7g) ^ 0 "C-C b 'J 7 ;^ t o|^@t (2 
OmL) iiJPx., rl^tf* mra#L7^Co M^i^E@*L/:o j^^TK^^^h 

<b^tl (0. 8 3g) ^mfelSa^Hi: L-Ct#/>:o 

MP:2160C. 

MS (EI): 348 (M+). 

iH-NMR (400MHz, DMSO-de) o (ppm): 1.78-1. 81 (2H,m), 2.07-2.11 (2H,m), 2.80-2 
.86(3H,m). 3.27-3.30(3H,m), 5.39(lH,s), 7.27(lH,s), 7.43(lH,d, J=6.6Hz), 
7.58(lH,dd.J=9.0Hz and 6.6Hz). 7.92(lH,d, J=9.0Hz). 9.86(lH,brs), 12.24(1 
H.brs). 

[0 13 7] 

A - (2. 1. ?,-^yX^^^vry'-)^-A-4 )v) -5-'>7y-4. 7 
-vt:KD-6- {\-^^)V\£^nVy-A-4 }V) - 2 H-b?^ v'nrs. 

A-h^\£']vy 

MeOH (2 0 0mL) ^(DA- (2, 1, Z -^y ^^VT V- A 
-5-'>Ty-4, 7-vl^Ko-6- (tf^'J v >- 4 -'l^) -2 
H - ti 7 y n [ 3 , A-b]i£')-y y ( 0 . 7 g ) cOv#l^i^Mm'c 3 7 T 
;l.f-*t:K(0. 1 8 g) , vT/TKm'fk'-^'^t-^ ^ (0. 1 9 g) ;!^» 

m (0. 3 6g) ^sp;i. R^^^-mmwifzo RmiKmi-h^j'yi^im^'r 

i7-tY^V'))^x^m^i. mti!,Lfz^^B^i^m'mi\iL. mmit^^ (o. 3 
2 g) ^nm^BtLxmzo 

MP:>270OC. 

MS (EI): 361 (M+). 

{liliE# 2003-3056073 
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iH-NMR (400MHz, DMSO-de) 5 (ppm): 1.57-1. 60 (2H,m), 1.82-1. 88 (2H,m), 2.01-2. 
06(2H.m), 2.15(3H,s), 2.58-2.61(lH,m), 2.85-2.88(2H.m), 5.40(lH,s), 7.26 
(IH.s), 7.40(lH,d,J=6.6Hz), 7.58(lH,dcl, J=9.0Hz and 6.6Hz), 7.9l(lH,d, J=9 
.OHz), 9.76(lH.brs), 12. 17(lH,brs). 
10 13 8] 

4- (2. 1. 3 -^>X":j-^-H-v7-/-;i/-4 --f -6- (1 - t - 7" h 
^'yjj )l:ii^JV t:^ 'J V > - 3 - ^ - B - V 7 y - 4 ■ 7 - v K'P - 2 H 
-bf^v'Prs. 4-b1b:°'Jv> 
HM^b^tl^-^^^l^ -^^f-r- 2, 1, 3-^>Xt^-^tv7V'-;l-- 

MP:2290C. 

C23H25N703<Ott»fli :C, 61. 73; H, 5. 63; N, 21. 97. 
mwm:C, 61. 56;H, 5. 66;N, 21. 67. 

MS(EI):447(M+). 

lH-NMR(400MHz,DMSO-d6) 5 (ppra): 1.32-1. 40 (2H,m), 1.39(9H,s), 1.69-1.78(2H 
,in), 2.69-2.76(2H,m), 3. 16-3. 19(lH,m) , 3.92-3.95(2H,m), 5.42(lH,s), 7.28 
(lH,s), 7.42(lH,d,J=6.6Hz), 7.58(lH,dd,J=9.0Hz and 6.6Hz). 7.92(lH.dJ=9 
.OHz), 9.87(lH.brs), 12.2l(lH,brs). 
[0 13 91 

4- (2. 1. 3 -^>X:t^-*f vT V-/l^- 4 -d' ;V) - 5-->7>'-4. 7 
-vt::Kn-6- (tf^'J v>-3-^;i/) -2 H-b: v-/pr3. 4-bHi°U 

#m^tl^4- (2, 1, 3-^>Xt:^r-tv7V->'U-4-^';i-) -6- 
(1- t -7'h^v:*^l"1^->'l^t:^'J v>-3-^^l^) -5-^7^-4, 7- 
Kn-2H-e7V'n[3, 4 - b] t? ^ ^^^i-ib^ife^ 2 t [bJ C^^^-eM 

MP:202oc. 
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^-v: 44/ 



Ci8Hi7N70<7)tmil:C, 62. 24 ;H, 4. 93 ;N, 28. 23. 
«1i:C,61.97;H.5.13;N,27.89. 

MS(EI):347(M+). 

lH-NMR(400MHz,DMS0-d6) ^ (ppm): 1.42-1.45(lH.m) , 1.72-1.88 (3H.m), 2.66-2 
.84(5H,m). 2.94-3.02(lH,m), 5.38(lH,s). 7.26(ias), 7.39(lH,cl, J=6.6Rz), 
7.58(lH,ddJ=9.0Hz and 6.6Hz), 7.91(lH,d, J=9.0Hz). 10.39(lH,brs), 12.17( 
lH,brs). 

[0 14 0] 

4- (2. 1. .S-^>X:j-^-<f-v7V'-;W-4-^;U) -.^-v7y-4. 7 
-vtiKn-6- ( 1 -^-5^;!/^°^'; v>-3 - 2 H- ii ^ Vn r 3 . 
4 -hill 'J v> 

mmit^^i^- (2, 1, 3-^>xt^-tvrv'--'v-4-^;i/) -5- 
3 , 4 - b ] 'j v^^^ib^iti^y 3 i5i tT'co 

MP:2280C. 
MS(EI):361(M+). 

lH-NMR(400MHz,DMS0-d6)<5(ppm): 1.53-1.76(4H,m), 2.21(3H,s), 2. 47-2. 55 (4H 
,in), 2.93-2.96(lH,m), 5.38(lH,s), 7.27(lH,s), 7.40(lH.d, J=6.6Hz), 7.59(1 
H.dd.J=9.0Hz and 6.6Hz), 7.92(lH,d, J=9.0Hz), 10. 16(1H, brs) , 12.20(lH,brs 
). 

[0 14 11 

mmM 7 

4- (2. 1. :i-^yX:^^-^iy'ry'-)v- 4-4 )l) -6- ( 1-t-7"h 

:^y7!;;l/.-K-;ue^'J v>- 2 -5-'>7y-4. 7->l lKP-2H 
-tf^ynrs- 4-h1b:'Jv'> 
mmit^m^^^^^ ^^^')^-^-^^ 2, 1, 3-^>Xt^■^)■vTV'--'^ 

o 



tBiE!|f 2003-3 056073 
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^- V : 45/ 



MS(EI):447(M+). 

iH-NMR (400MHz, DMSO-de) d (ppm) : 1 . 27 and 1 . 32 (9H, s) , 1 . 42-1 . 97 (6H, m) , 3.3 
0-3.33(lH,m), 3.53-3.6l(lH,m), 4.47-4.50(lH,m), 5.37 and 5.39(lH,s), 7.2 
6 and 7.29(lH.s), 7.38-7.44(lH,m), 7.54-7.60(lH,m), 7.90-7.93(lH.m), 9.6 
3 and 9.73(lH.brs), 12. 16(lH,brs). 
[0 14 2] 

mmm s 

4- (2. 1. 3-^>X^^-<j-v7V"-;l/-4-^;l/) -5-'>7y-4. 7 
-vbKn-6- (ti°^'J v>-2--f -2 H-bfvV'nrs. 4-b1li'J 

tiM'fb^t;^ 4 - (2, 1, 3-^>X^^^fyTV*-;i/-4-'f -6- 
( 1 - t - 7> ^ :^ tf ^ 'j v > - 2 - ^ - 5 - v T 7 - 4 , 7 - 

vt: Kn-2H-t:^v'n[3, 4-b]ti'J vy-^-hmMn2 t^C1j-{^X^n^ 

Lfzo 

MS(EI):347(M+). 

iH-NMR (400MHz, DMSO-de) <5 (ppm): 1.27-1. 88 (6H,in). 3. 12-3. 16 (IH, in) , 4.12-4. 
15(lH,m), 4.48-4.58(lH,m). 5.64 and 5.66 (IH.s), 7.22-7.28(lH,m), 7.45-7. 
52(2H,m). 7.87-7.90(lH,m), 8.26(lH,br). 10.92 and 10.94 (lH,brs), 12.35(1 
H,brs). 

[0 14 3] 

4- (2. 1. 3-^yX-t^-H-i^rV-)l^-4:-^' )u) -b- (4-r-7'h 
i)rv;^;i/»'.^;i/^;i/»'; >-2 -.^-v7y-4. 7-vI^Kp-2H 
-b:^V-pr3. 4-bH^°'Jy> 
liHlb'&t/^^^^l^ "E^^* V >- 2 -^;i^'-i^>^>I/- 2, 1, 3-^> 

MS (EI): 449 (M+). 

lH-NMR(400MHz,DMS0-d6) (5 (ppm): 1.36 and 1.40(9H, s), 2.95-3.06(2H,m), 3.5 

aiiiE# 2003-3 056073 
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^-v: 46/ 



0-3.52(lH,m), 3.75-3.95(3H,in), 4.34-4.40 (lH,m), 5.44 and 5.48(lH,s), 7. 
26 and 7.30(lH,s), 7.42-7.45(lH,m), 7.57-7.62(lH,m). 7.93-7.96(lH,m), 9. 
84 and 9.92(lH,brs), 12.23(lH,brs). 
[0 14 4] 

mmm i o 

4- (2. 1. 3-^>X^:^r-H-v7-/-;W-4-^;U) -S-v7y-4. 7 
-vl^KP-6- >-2 --r;l/) -2 H-bi^Vnrs. 4-b1b:'J 

mit^^^A- (2, 1, 3-^>Xt^-^v7V'-;l/-4-^;i-) -6- 
{A-t-rV^'yiJ)\^yi-^^)V^)lri-^^}>-2-'()l) - 5-vTy-4, 7- 
V t K □ - 2 H - 1^° 7 y □ [ 3 , 4 - b ] tf 'J V y 75- HM^J 2 t I^I U :^-S-eil3t 

MS(EI):349(M+). 

iH-NMR (400MHz, DMSO-de) § (ppm) : 2. 64-2. 95 (4H, m) , 3. 53 (IH, br) . 3. 55-3. 57 (1 

H.m), 3.82-3.85(lH,m), 4.41-4.45(lH,in), 5.43 and 5.44(lH.s), 7.24 and 7. 

28(lH,s), 7.38-7.41(lH,m), 7.56-7.61(lH,m), 7.91-7.94(lH,m), 9.74 and 9. 
76(lH,brs), 12. 19(lH.brs) . 
[0 14 5] 

^mm 1 1 

4- (2. 1. 3-^yXt^'^i^'7'/-)^-4-^)^) -5-V7/-4. 7 
--yi^ KP-fi- (4 2 - 2 H-i^°^'/pr3. 
4 - b 1 fcf ' 7 V y 

lie'fk^%^4- (2, 1, 3-^>X:t+-'fvTy'-;l--4-^-'l-) -5- 
->Ty-4, 7-vt^Kn-6- 'J >- 2 -2H-li7V'n[ 

3 , 4 - b ] t° V > nm^ij 3 i: IB] i::^ri-e^^3t L 

MP:1430C. 

MS (EI): 363 (M+). 

iH-NMR (400MHz, DMSO-de) .5 (ppm): 2.21(3H,s), 2. 19-2. 30(2H, m) , 2.60-2.69(2H 
,m), 3.60-3.62(lH,m), 3.88-3.92(lH,m), 4.48-4.50(lH.m), 5.44(lH,s), 7.28 
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(IH.s), 7.39(lH,d,J=6.6Hz), 7.58(lH,(ldJ=9.0Hz and 6.6Hz), 7.92(lH,d, J=9 
.OHz), 9.80(lH,brs), 12. 20(1H, brs) . 
[0 14 6] 

mmm 1 2 

4- (2. 1. 3-^>X:^^^^)^v7-/-;l/-4-^;W) -6- (l-t-7'h 
jr->>(7;i/d^^^;v- 1 ■ 2. 3. 6 -X h Kneu v>-4 --f -5-v 
77-4. 7-vti KP-2H-tf7V"nr3. 4-hHi'Jv> 
UmWi''^^^^'^)^ 1, 2, 3, 6-r Kne';y>-4-:^;V'i^> 

vi/-h, 2, 1, ^-^yXt^^vTy'-)^-A-7)vr\^YWZ-ri 

MP: 2220c. 
MS(EI):445(M+). 

iH-NMR (400MHz, DMSO-de) ^ (ppm): 1.41(9H,s). 2.35-2.39(2H,m), 3.46-3. 48(2H 
,m), 3.90-3.92(2H,m). 5.43(lH,s), 6.06-6.09(lH,m), 7. 28 (IH.s), 7.45(lH,d 
,J=6.6Hz), 7.60(lH,dd,J=9.0Hz and 6.6Hz), 7.93(lH,d, J=9.0Hz), 9.94(lH,br 
s), 12. 19 (IH, brs). 
[0 14 7] 

%mm 1 3 

4- (2. 1. ?>-^yXis-^'^VrV-)\/- A-^ )V) -5-v7y-4. 7 
(1. 2. 3. 6 - x h v H Kn ti 'J v > - 4 - ^ -2H 
-l^°7V"nr3. 4-b1t:'Jv> 

b-g-iJ 4 - (2, 1, 3 -'^^Xt^-TvT •/-/w'- 4 -i' /V) -6- 
(1 - t -y b^v^^l^'i^-^i^- 1 , 2, 3, 6-r h^l: Kne'jv>-4- 
^;i/) -5-vTy-4, 7->li Kn-2 H-t:7V'n[3, 4-b]li';v> 

MP:180OC. 

MS (EI): 345 (M+). 

iH-NMR (400MHz, DMSO-de) 5 (ppm): 2.26-2.32(2H,m), 2.87-2.90(2H,m), 3.30-3. 
36(3H,m), 5.42(lH,s), 6.09-6. 10 (IH.m), 7.30(lH,s), 7.43(lH,d, J=6.6Hz), 7 

2003-3056073 
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.60(lH,dd,J=9.0Hz and 6.6Hz), 7.92(lH,d, J=9.0Hz), 9.87(lH,brs). 12.18(1H 
, brs) . 

[0 14 8] 

mtm 1 4 

4- (2. K 3-^>X^^^^ vTV-;U-4->f 7U) -5-v7y-4. 7 
-vHKn-6- 2. 3. 6 -t- b 7 E Kn bf'J v>- 4 - 

4)1) - 2 H-I^°7 V"Dr3. 4-h1b:'Jv'> 

lia^l:^1^=^4 - (2, 1, 3-^>Xt^^9'7y'-)l- 4-4 )l) - 5- 
v7y-4, 7-vt:Kn-6- (1, 2, 3, 6 -r b 7 t Kn t: 'J v >- 4 
-2H-H°9V*n[3, 4-b]lf'; v>:^i^^^M^0 3 ^iwii::^ft-e^3i 

MP:2180C. 

MS (EI): 359 (M+). 

lH-NMR(400MH2, DMSO-de) 8 (ppm) : 2. 24 (3H, s) , 2. 35-2. 42 (2H, m) , 2. 91-2. 93 (2H 
,in), 3.31-3.33(2H,m). 5.42(lH,s), 6.04-6.05(lH,m), 7.27(lH,s), 7.43(lH,d 
,J=6.6z). 7.59(lH,dd,J=9.0Hz and 6.6Hz), 7.92(lH,d, J=9.0Hz), 9.87(lH,brs 
), 12. 17 (IH, brs). 
[0 14 91 

mmm 1 5 

4- (2. 1. 3-^>X:j-^^f-y7V"-;^-4-^;l^) -6- (2- (N- t 
h^v:^;i/;J^'-;U-N-^^;l^7 ^ /) - .'S-'>7y-4. 7—7 

11 Kn - 2 H - 1^'^ r 3 . 4 - b 1 U '7 y 

THF (6 0 0mL) ff><7)xf-;i/ 3 -7 ^ 7 T'n >^ ig^iS ( 1 9 g 
) <7)?#iiKt;0°CTb 'J J^f-;i^7 5 > (4 4mL) , v ^ ^;^7 5 / t° U v > (1 
. 5 g) W'y- t e r t -yf-^l/v:^-^^"^-^- h (3 0 g) ^*Px.. 

4 ox:-e4B#ra#Lfco ?I'a■tf^l^mJ^^^^•e}^mL. M5r«i±^*L, x 

N-B 0 c-3-7$y7°nt:t^>- b (16. 7 g) ^MferfttJctli: L 

-CtfT^Co THF (5 OmL) N - B o c - 3 - 7 5 / 7'n li t ;f - 

h (5. Og) «?ti:OX:trt -B uOK (2. 8 g) ;s.t/3 -^ib^ (4 
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. 9g) ^jpx., U'k^^MU'c^imrmwLtzo ri^i^^smj^f-^i^t-ftasL 

. ?§^5ritE^*t> if-^l- 3- (N-B 0 c -N-^f-^l/T^ y) "/n ti't 

(4. 3g) ^m^-mmtLxmzo ^k^^r\ mmit^'^^^^)^ s 

- (N-B 0 c -N-yf-;i^7^ /) y'ttiit^-^-h. 2, 1, 3-^>Xt^ 
•9-vTV'--'U-4-7;i^7"H KS.t/3 -7 5 / t;v V'-;l/^^ib^M^^!l 1 

MP:2400C. 

C2iH23N703<7)tt»fit :C. 59. 85;H, 5. 50;N, 23. 26. 
HilJffiX, 59. 69;H, 5.45;N, 23. 22. 
MS(EI):421(M+). 

iH-NMR (400MHz, DMSO-dg) <? (ppm): 1.26 and 2.32 (9H,s), 2.62-2.63(2H,m), 2.8 
l(3H,s), 3.48-3.55(2H,m), 5.40(lH,s), 7.27 (lH,s), 7.40(lH,d, J=6.6Hz), 7 
.57(lH,dd.J=9.0Hz and 6.6Hz), 7.92(lH,d, J=9.0Hz), 10.07(lH,brs), 12.15(1 
H,brs). 

10 15 0] 

mmm i e 

4- (2. 1. 3-^>X:t-^-^v7'/-;l^-4-^;l/) -5-->7y-4. 7 
-vt^Ko-6- (2- (N-y^;U7?y) -2H-evV'ar3. 

4 - b 1 h° ' j V > 

Umit^^^i- (2, 1, 3 -^>Xt^-'tv7V-;i^-4 -6- 

(2- (N- t -7'>^>*;W'i^'-^;i^-N-y ^;i^7^ y) -5-^7 
y-4, 7-vt: Ko-z M-tr7yp[3, 4 - b] t: v>73»^j^mM2 iiiSj 

MP:1740C. 

MS (EI): 321 (M+). 

iH-NMR (400MHz, DMSO-de) § (ppm) : 2. 29 (3H, s) , 2. 50-2. 78 (4H, m) , 3. 31 (3H. br) , 
5.39(lH,s), 7.24(lH,s), 7.43(lH,d, J=6.6Hz), 7.58(lH,dd.J=9.0Hz and 6.6H 
z). 7.9l(lH,d,J=9.0Hz). 
[0151] 
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^-v: 50/ 



^mm 1 7 

4- (2. 1. 3-^>X:t^^j-v7V'-;l^-4-^;U) -fi- (2- (N-t 

-7'h^v;^;i/;i^'^;i^7< /) x^;l/) -B-->7y- 4. 7-v'tiKn-2H 

t^-^^-v7 V'->'1/- 4 -7;i'f-'ll KS-tf 3 -7 5 7 tf y V'-^WT^^iQ^ii^J 1 tWl 
MP:2310C. 

C20H2lN7O3<7)tt#1g:C, 58. 96 ;H, 5. 20 ;N, 24. 06. 
^iPJJfil:C,58.81;H,5.19;N,23.82. 

MS(EI):407(M+). 

iH-NMR (400MHz, DMSO-de) o (ppm) : 1. 33 (9H, s) . 2. 55-2. 60 (2H, m) , 3. 23-3. 33 (2H 
,m), 5.4l(lH,s), 6.81(lH,brs), 7.25(lH,s). 7.44(lH,d. J=6.6Hz), 7.57(lH,d 
d,J=9.0Hz and 6.6Hz), 7.92(lH.dJ=9.0Hz), 9.94(lH.brs), 12. 14(lH.brs). 
[0 15 2] 

mmm i s 

6- (2-7^/x^;i/) -4- (2. 1. ^-^yXir^^V'7V-)l-A- 
-5-'>7y-4. 7-vti Kn-2H-li^v'Pr3. A-h^\^')'Jy 
UMWL'k^^^A- (2. 1, ^-^yXt^^VrV-)\^-A-^ )^) -6- 
(2- (N- t -7■'^^v^^^*->'^7 5 y) - 5-~>7/-4, 7- 

Kn-2 H-t:7V'n[3. 4 - b ] tf' J v > t)^ f> ^ife^ll 2 1^ D^^vi-Ci^it 

MS(EI):307(M+). 

iH-NMR (400MHz, DMSO-de) 5 (ppm): 2.50-2.54(2H,m), 2.88 (2H, t, J=7.3Hz), 3.3 
5(4H,br), 5.40(lH,s), 7.25(lH,s), 7.44(lH,d, J=6.6Hz), 7.58(lH,dd, J=9.0Hz 
and6.6Hz), 7.92(lH,d, J=9.0Hz). 
[0 15 31 

%mm 1 9 

4- (2. 1- :^-^yX±^^vrv-)v-A-4)\^\ -5-'>7y-4. 7 
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^- V : 51/ 



^ 4-h1t:'Jv> 

mMit^^^^4- (2, 1, 3-^yX-t^^i^'7V'~)^-4-4 )\^) -5- 
->Ty-4, 7-vHKn-6- (2- (N-^f-^WT^/) x^;l/) -2H- 

MP:2150C. 

MS (EI): 335 (M+). 

iH-NMR (400MHz, DMSO-de) S (ppm) : 2. 19 (6H, s) , 2. 45-2. 62 (4H, m) . 5. 41 (IH, s) , 
7.27(lH,s), 7.43(lH,d.J=6.6Hz). 7.58(lH,dd,J=9.0Hz and 6.6Hz). 7.92(lH,d 
,J=9.0Hz), 10.04(lH,brs), 12. 16(lH,brs). 
[0 15 4] 

mmm 2 0 

4- (2. 1- ^i-^yX^^'&i/'TV-JV-A-^ -6- ( (N-t-7" 

b^'>:^;u>-K:^;v-N-y^;i/7$ y) y^;i/) -5-v7y-4 . 7-vtiK 
p-2 H-lf vv"Pr3. 4-hlb:'Jv> 

tiSib^t/^i^'V v>if-^l-J^^r;i-Jta@tt£. 2, 1, 3-'^>Xt^-tv7 
V'-;u-4 -TJl/r'H K;^i73 / ^ y-;V;0^<b^te^!l 1 5 tmCU'i^-^' 

MP: 2070c. 

C20H2lN703<7)lt»it :C, 58. 96;H, 5. 20;N, 24. 06. 
mm : C, 58. 80 ; H, 5. 12 ; N, 24. 38. 
MS(EI):407(M+). 

iH-NMR (400MHz, DMSO-de) d^ppm): 1.33 and 1.39 (9H,s), 2.8l(3H,s), 4.13-4.2 
0(2H,m), 5.42(lH,s), 7.29(lH.s), 7.43(lH,d, J=6.6Hz), 7.58(lH,dd, J=9.0Hz 
and6.6Hz), 7.94(lH,d, J=9.0Hz). 9.33(lH,brs). 12.15(lH,brs). 
[0 15 51 

mmm 2 1 

4- (2. 1. 3-^yXir^'^i>^rv'-)l- A -4 )]^) -5-^ 77 -4. 7 
-v'l^KP-fi- ( CN-^^)Vr< y) -2 H -ti7V-nr3. 4- 
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^-i/: 52/ 



4- (2, 1, 3-^>Xt+-9-vTV'-;i'-4--f -6- ( (N- t - 

Kn-2H-li°7Vn[3, 4-b]t:';v> (0. 6 g) ^ 0 "Ct;- h 7 n 

(1 OmL) tctnx.. rl^tf^mP^mfl^L/Co M^?^)±^^*L. 
x^y-;H:J: ^)|gH^H<bL. M L7^c^B%^iiiit:-|lIi|Xt. HSfk^tl (0. 1 

g) in^^^^tLxntzo 

MP:1740C. 

MS (EI): 307 (M+). 

iH-NMR (400MHz. DMSO-de) <5 (ppm): 3.10(3H,s), 4.51-4.68(2H,m), 7.24(lH,d,J= 
6.6Hz), 7.45(lH,s), 7.52(lH,dd.J=9.0Hz and 6.6Hz), 7.89(lH,d, J=9.0Hz), 8 
.08-8.20(2H,br), 10.81(lH,brs), 12.41(lH,brs). 
[0 15 61 

mmm 2 2 

4- (2. 1. 3-^>Xt^-^v7V'-;U-4--f -B-->7y-4. 7 
-vi^KP-fi- (4- (N-^^;l/7^y) v^n^^>;i/) -2H-ti^v" 
nr3. 4-h1bf')v'> 

4 -T5 y v^n^:^-9->:^;;i/4^>v^- 2, 1, 
3 -^>Xt^-'fvTy-;v-4 -T;l/f-'t: K;!iCf 3 -7^ y \dy )\^-^'hm 
mm 5. Mv>Tmife1^iJ2 i:|5l1iCiiiiLfCo 
MS (EI): 375 (M+). 

iH-NMR(40UMHz,UMS0-d6) (ppm) : 1.52-1. 35 (2H,in), 1.81-2.12 (6K,m), 2.57(3 
H,s), 2.65-2.69(lH,m), 2.81-2.85(lH,m), 5.39(lH,s). 7.28(lH,s), 7.41(1H, 
d.J=6.6Hz), 7.59(lH,dd,J=9.0Hz and 6.6Hz), 7.92(lH,d, J=9.0z), 8.54(lH,br 
). 9.79(lH,brs). 12.22(lH.brs). 
[0 15 7] 

mmm 2 3 

4- (2. ]. 3-^>X:t^-»v7y-;V-4-^;i/) -5-V 77-4. 7 
-y'l^KP-fi- (A- (N. N-vy^;i^7<y) -2H- 
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^-v: 53/ 



ti^'/ors. 4-h1bf'Jv> 

WMit'k^^A- (2, 1, 3 -^>Xt^-9-v7V'--'P-4 -'f ;U) -5- 
vTy-4, 7-vliKo-6- (4- (N-^^;l^T<y) v^n^^v;!/) 
- 2 H - yn [ 3 , 4 - b ] t: 'J i^" > 6 3 t [s] i::^-^^:-^ LZ-Zo 
MP:2410C. 
MS (EI): 389 (M+). 

iR-NMR (400MHz, DMSO-de) <5 (ppm): 1. 15-2.02(9H,m), 2. 15 and 2.21 (6H, s). 2.6 
2-2.76(lH,m), 5.38 and 5.43 (IH, s), 7.26(lH,s), 7.38-7.44(lH,m), 7.56-7.6 
2(lH.m), 7.90-7.96(lH,m), 9.74(lH,brs), 12. 18(lH,brs). 
[0 15 8] 

^mm 2 4 

4- (2. 1. :i-^yXt^-^9rv-)v- A-4 )i) -■'S-v7y-4. 7. 
-v'tiKP-6- (1 -7x.^;i/t::^'J v>-4-^;i/) - 2 H-i^°7 v'nrs 
■ 4 -bill 'J v> 
CH2C 12(50 OmL) ctJ(7)x^;i/ ^yji^nr- h (8. 9 g) 

t:M?a-e h 'j 7x-;ni"x-7x (2 5 g) ;sa^i^ii§^ (I I) do. 3 g) ^ 

|^^x^;i/ (10:1)) -cmmt. l-yj.::.)V\£^^)i^y-A-iJ 
)Vt^^v\y-V (8. 6g) ^lifelgB^ai: LTt#fjo THF (2 0 OmL) 4^(7) 
T-tV-V) )^ (1. 9 g) <^i#?iSCn-B u L i ( 4 1 mm o 1 ) - 7 8 X: 
■ejOx-Zio 3&t-> xf^;i/ 1 -7x-;i/if'^'j v>-4 -t;;!^'-^'^^ ^- h (8 
. 6g) ^JOx., ?S^t/^mF5«f4^LfJo il^*fflv^T^14i:L/::f^. rl-^t; 

^'yy^- (v#^?S : ^^-t^-S^^i^^i^ (10 : i) ) x-mUL. i- (i 

-7xx;Hi^'J v>-4-^;V) -2-v7yx^>- 1 (2. 0 g) 
^riEfe^H^B^ LT#fCo T-fc h (1 OmL) if(7)2, 1. S-^yXt 
^^^-v7v•-;^- 4 -7;Ur K (0. 3 g) . 3 -7 5 / tf 7 V'-^l^ (0. 2 
g) :!i0^1- (1 -7xx;l/t:^'; v>-4--f ;U) - 2 - v7/ j:-^' ^- 1 - 



ttSlEJ^ 2003-3056073 



#iS 2 0 0 2 - 2 3 0 5 8 1 



^-i^': 54/ 



t> (0. 5g) (Dmm~mmmmLfzo m 

Ltz^Mi^mmmUt. lifflfb^'tf (0. 6g) t:i^^^^BtLxmzo 

MS(FAB):424(M++1). 

iH-NMR (400MHz. DMSO-de) 0 (ppm): 1.73-1.76(2H,m), 2. 14-2. 18(2H,m), 2.62-2. 
66(2H.m), 2.81-2.84(lH,m). 3.80-3.84(2H,m), 5.41(lH,s), 6.75(lH,dd, J=7.3 
Hzand7.2Hz), 6.94-6.96(2H,m), 7. 18-7.27(3H,m), 7.42(lH,d. J=6.6Hz). 7.5 
9 (lH,dd,J=9.0Hz and 6.6Hz), 7.92(lH,d. J=9.0Hz), 9.8l(lH,brs), 12.17(1H, 
brs). 

[0 15 9] 

mmm2 5 

6- ( 1 -7-tr^;i^t:^'J v>- 4 -4- (2. 1. 3-^>Xt^^t- 
v7V"-;U-4 -5-i/7/-4- 7->tl KP- 2 H-ev'/orS 

THF (lOOmL) 4'<7)xf-;i/ ^v^/^r7f--b (8. 0 g) 0 
"C-Ch ';xf-;^7^ > (5. 7g) . f-;i/T 5 / t: 'j v > (0. 6 g) 

T^^jv^u^) K (4. 4g) ^mx.. u^^iimmnLfzo t^^^^tm 

h (lOg) ^m^mmotLxntZo THF (3 0 0mL) ff<7) 

7- t b 'j (2 . 5 g) 7 8'C-en-B u L i (57mmol) 
^JOx-Zio x-f-;i/ 1 -7-t^;Hi^'J v>- 4 ->^;i^'i^>v Ix- h (l 
Og) ^JP;t, mram^Lfjo ta^^fflv^-c^tti; L;^jI^. yl^tl^ 
|^^if-;i'-Cttffi L r^o v§^^M)±W* t ^ ^%m.^ y ') ii riv 77 ^ a 7 u v b y 
^^-r- (v$lt?^ : ^^•t>-smx^;i/ (10:1)) -effl^L, i- (l- 
7-tf-;^t°^'; v>-4-^;w) -2-v7/Xi5'>-l-t> (7. 5g) ^ 
^'^immtX.XWz^ 7^\~\-'))\y (lOmL) ^(D2, 1, 3-^>X^ 
^■9-y7V*-JV-4-7Jl/m K (0. 3 g) , 3 -T ^ 7 tf 7 V*-;i^ (0. 1 
7g) W\ - (1 -7-bf-;ut:^'; v>-4-^;i/) - 2-v77x5'>-l 

(0. 4g) (r^\Wm-n\fm:M.\^fzo ES?I^!t^^M?ai^^iP 
tHL/c|gBl.^2ij§-eilIl|3lL. M^b^t/ (0. 4 9g) ^mfelSa^e LTlf/Jo 
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^-->': 55/ 



MP:2480C. 

MS(FAB):340(M++1). 

lH-NMR(400MHz,DMSO-d6) o (ppm): 1.62-1. 64 (2H,m), 1.82-1.84(lH,ra), 2.00-2. 
02(4H,m), 2.49-2.50(lH,m), 2.94-3.07(2H.m), 3.89-3.92(lH,m), 4.48-4.51(1 
H,in), 5.40(lH,s), 7.27(lH,s), 7.42(1H, d, J=6. 6Hz) , 7.59(lH,dd.J=9.0Hz and 
6.6Hz), 7.92(lH,d,J=9.0Hz), 9.81(lH,brs), 12. 18(lH,brs). 
[0 16 0] 

mmm2 e 

4- (2. 1, 3-^>X:t^^t-v7V'-;l/-4-^;l/) -fi- (1-^>V'^ 

v>-4 -■'S-v7y-4. 7 - Ko- 2 H- k: ^ -/n F 
mMit^^'k^yy'^ V\ ^^)^ ^v^^r/f-h, 2, 1, 3- 

MP:2280C. 

MS(FAB):452(M++1). 

iH-NMR (400MHz, DMSO-dg) 5 (ppm): 1.59-1.76(2H,m), 2.04-2.08 (2H,m), 2.76-2 
.80(lH,m), 3.01-3.09(2H.in), 3.58-3.60(lH,m), 4.60-4.63(lH,m), 5.41(lH.s) 

, 7.28(lH,s), 7.43-7.46(6H,m). 7. 56-7. 59(lH,m) , 7..92(lH,dJ=9.0Hz), 9.90 
(lH,brs), 12.21(lH,brs). 
[0 16 1] 

mmm 2 7 

fi_ (i-r-t^)i-l. 2. 3. 6-r KntiM v>-4-^;p) -4 
- (2. 1. 3-^>X;^^•t^-y7y^-;l^-4 -5-v7 y-4. 7- 
V H KP - 2 H - b: ^ VP r 3 ■ 4 - h 1 b: 'J v > 

mmit^'^^T't^JVi^v^) y\ I. 2, 3, 6-rb9l^KPtf'; 

v>-4-*;i/^>->l'- 2, 1, 3 -^:^Xt+-»fv7V*->'l--4-7;i' 
r't K:^a^"3 - 7 5 y V'-;i/75^^^li15iJ 2 5 i: [WI D^ffi-CMiS U/^o 
MP:2370C. 
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^- V : 56/ 



MS (EI): 387 (M+). 

iH-NMR (400MHz, DMSO-de) § (ppm) : 2. 00 and 2. 04 (3H, s) , 2. 46-2. 49 (2H, m) , 3. 5 
5-3.58(2H,m), 4. 00-4. 06(2H,m) , 5.44(lH,s), 6.10(lH,s), 7.29(lH,s), 7.45( 
lH.cl,J=6.6Hz), 7.59(lH,dcl.J=9.0Hz and 6.6Hz), 7.93(1H, d, J=9.0Hz), 9.94(1 
H.brs), 12.17(lH,brs). 
[0 16 2] 

mtm 2 8 

4- (2. 1. .3 -^>X^^-<i-vTV'-;l/-4 -5-VT/-4. 7 
-yhKn-fi- (1- i:^}^^:/^)^^'^)^) ti^'J v>-4-^;i/) -2H 

WMit^^^^J^"^)^ ^uuyi-^)V/~ ^ v:::/^:3-r- h , 2, 1, 

mm 2 5 ^ iwi tiim^m^ t 

MS(EI):419(M+). 

iH-NMR (400MHz, DMSO-de) 5 (ppm): 1. 19(3H, t, J=7.3Hz), 1.61-1.63(2H,m), 1.90 
-1.94(2H,m). 2.84-2.88(3H.m), 4.02-4.07(4H,m), 5.40(lH,s), 7.26(lH,s), 7 
.41(lH,d,J=6.6Hz), 7.58(lH,dd,J=9.0Hz and 6.6Hz), 7.92(lH,d, J=9.0Hz), 9. 
80(lH,brs), 12.17(lH,brs). 
[0 16 3] 

%mm 2 9 

4- (2. 1. 3-^yX-^^^V7V~)V-A-^)V) - .^-v7y-4. 7 
- V H K P — 6 - ( 1 - ;>< ^ ;t^^-r: /!-' "bi ^ V v > — 4 - ^' /U') - 2 H — t:f 7 

liM-^t/^^ ^ c K> ^v-^3r-h> 2, 1 

, 3 -^>Xt^-9-v7y"-;U-4 -7;i/T'l^ KS-t/S -7 5 y 7 V-^U;^^^ 
•mm 2 5 t |WI C^-^T'M t ;t:o 
MP:2430C. 
MS(EI):425(M+). 

lH-NMR(400MHz,DMS0-d6)5(ppm): 1.73-1.76(2H,m). 2.04-2.08(2H,m), 2.74-2. 
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^-v: 57/ 



78(3H,m), 2.88(3H,s), 3.66-3.69(2H,m), 5.41(lH,s). 7.27(lH.s), 7.42(lH,d 
,J=6.6Hz), 7.58(lH,ddJ=9.0Hz and 6.6Hz), 7.93(lH,d, J=9.0Hz), 9.84(lH.br 
s), 12.20(lH,brs). 

[0 16 41 
MmM 3 0 

4- (2. 1. 3-^yX^^^i^'rv'-)l-A-^)l) -S-v7y-4. 7 
(1- (N. N- v^^;i/7$ y :^>'l/:K::i;l/) ti^'jy>-4 
-2H-e7'/Pr3. 4-bie'Jv> 

nr-b, 2, 1, 3-^yXt^-^'J7V'~)l-A-7)l'r\^VRXf3-7< 
MS(EI):418(M+). 

iH-NMR (400MHz, DMSO-de) <J (ppm): 1.61-1. 63 (2H.in), 2.00-2.06(2H,m), 2.65-2. 
67(2H.m), 2.75(6H,s), 2.81-2.85(lH,m), 3.64-3.67(2H,in), 5.40(lH,s), 7.27 
(lH,s), 7.41(lH,dJ=6.6Hz), 7.59 (lH.dd,J=9.0Hz and 6.6Hz). 7.92(lH,dJ= 
9.0Hz), 9.86(lH,brs), 12. 18(lH,brs). 
10 16 5] 

%mmz 1 

4- (2. 1- 3 -^'^X':t^^|-v'7'/-;l/-4-^;l/) -5-v7y-4. 7 
-yuKD-fi- {\-^'r=.)V}£^')Vy-A-4)V) -2H-t:7V"Pr3 
. 4-b1b:'Jv> 

MeOH (3 0mL) fp«4- (2, 1, a -^;^X t^-T v7 '/-/i/- 4 - 
-5-v7y-4, 7-v1^Ko-6- (if^V v>- 4 --f - 2H 
-e7V-n[3, 4-b]t°Uv> (1. 5g) (7)^§itmS-ev^ V7°ne;i/x 
^;i/7^> (4. 2 g) ;^U^'l H- ti7 V-^'U- 1 v>ia^ia ( 

0. 9 6g) ^Mi. m.^^^-mmLtzo mLtz^^u^mrnxmuL. u 
mit^m (1. og) ^n^^^hLxwzo 

MP:>2700C. 

MS (EI): 389 (M+). 

tblEJlf 2 003-3056073 
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iH-NMR (400MHz, DMSO-de) 5 (ppm): 1.53-1.56(2H,m). 1.86-1.91 (2H,m), 2.47-2 
.50(2H.m), 2.71-2.77(lH,m), 3.00-3.03(2H,m), 3.32-3.36(3H,br), 5.39(lH,s 
), 7.26(lH,s), 7.39(lH,d,J=6.6Hz), 7.59(lH,dd,J=9.0Hz and 6.6Hz), 7.91(1 
H,d,J=9.0Hz), 9.79(lH,brs), 12.21(lH,brs). 
[0 16 6] 

mmm s 2 

fi_ (1 -7-b^;^bi/^'J v>- 3 --f -4- (2. 1. 3-^>Xt^-<j- 
v7'/-;l/-4--f -5-vTy-4. 7 -vH Kn- 2 H-lf ^ VPfS 

MP :2190c. 

C2oHi9N702<7)lt^1i:C, 61. 69 ;H. 4. 92 ;N, 25. 18. 

^iJ1B:C,61.36;H,4.90;N,25.12. 

MS(EI):389(M+). 

lH-NMR(400MHz,DMS0-d6)^(ppm): 1.25-1.49(lH,in), 1.74-1. 78 (2H,in), 2.00(3H 
,s), 2.01-2.04(lH,m), 2.49-2.98(3H,m), 3.78-3.81(lH.m), 4.37-4.40(lH,m), 
5.29 and 5.42 (IH.s), 7.28(lH,s), 7.41-7.48(lH,m), 7.58-7.62(lH,m), 7.92 
-7.95(lH.m), 9.90 (IH.brs), 12.21(lH,brs). 
[0 16 7] 

mmm 3 3 

4- (2. 1. ^-^yXt^^'yTV'-JV-A-^ )P) - ■■S-vTy-4. 7 
-vtiKn-6- (i-ji^;i^ti^') v>-4--f - 2 H- b: ^ v'p [3 . 

4-bit^°vy> 

!^Sfb'&tl^4- (2, 1, 3-^>Xt^^fvTV*->'L'-4--f;V) -5- 
->7y_4^ 7-vtKD-6- (tr^'j v>-4--f -2H-t?7y'n[ 
3, 4-b]li'J v>S:i^'T-feh7;Urt K7i^'b«^!l3 i: |W] i::^a-eiiii L/:: 

o 
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^-v: 59/ 



MP:2310C. 
MS(EI):375(M+). 

iH-NMR (400MHz, DMSO-de) $ (ppm) : 0. 99(3H, t, J=7. 3Hz) , 1. 60-1. 63(2H,m) , 1. 85 
-1.88(2H,m). 2.00-2.04(2H,m), 2.31-2.34(2H,m). 2.64-2.66(lH,m), 2.97-3.0 
0(2H,m), 5.39(lH,s), 7.26(lH.s), 7.40(lH,d, J=6.6Hz), 7.58(lH,dd, J=9.0Hz 
and6.6Hz). 7.92(lH,d. J=9.0Hz), 9.75(lH,brs), 12. 18(lH,brs). 
[0 16 8] 

mmm s 4 

4- (2. 1. 3-^>X^^-<f-vTV'-;V-4-^;U) -5-v7y-4. 7 

-vi^Kn-6- ( 1 -7°Pbf;ub°^'J 'y>-4 -2H-b:v-/Pr3 
■ 4-b11^°'Jv> 

1ifflfl:^!f^*4 - (2, 1, 3 -^>Xt^^v7v'-;^- 4 ->r;i-) - 5- 
vTy-4, 7-vliKn-6- (ti^'J v >- 4 - -2H-t°7yn[ 
3, 4-b]t°'j v>;^tf7'nt:t>7;i^r'li V^^hmMMS tmtU^-en^ 
Lfzo 
MP:2460C. 

C2iH23N70<7)tt^ii:C. 64. 76 :H, 5. 95 ;N, 25. 18. 
mmm-.C, 64. 23 ;H, 5. 87 ;N, 24. 86. 
MS(EI):389(M+). 

iH-NMR (400MHz, DMSO-de) 5 (ppm): 0.84(3H,t,J=7.3Hz), 1.40-1. 45 (2H,m), 1.59 
-1.62(2H,m), 1.82-1. 86 (2H,in), 2.00-2.05(2H,m), 2.2l(2H,t, J=7.3Hz), 2.62- 
2.65(lH,m), 2.94-2.97(2H,in), 5.39(lH,s), 7.26(lH,s), 7.40(lH,d, J=6.6Hz), 
7.58(lH,dd,J=9.0Hz and 6.6Hz), 7. 91(1H, d, J=9. OHz) , 9.77(lH.brs). 12.18( 
IH.brs). 

[0 16 9] 

mmms 5 

4- (2. 1. 3-^>X:j-^-H-v7-/-;W-4-^;U) - .S-'>7y-4. 7 
-vb:Kn-6- (1 V7'nt:;i/e^')y>-4-^;^) -2H-b:7V'P 
r3. 4-bHi°'Jv> 
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: 60/ 



5|im^%^4- (2, 1, S-^yXt^^'yTV-fV-A-^JV) -5- 
7-vliKD-6- (tf^'; v>-4-^;i') -2H-t:7V'n[ 
3 , 4 - b ] e 'j V > ;S.y^'T -t h > 7)^ ^ 2tm C^ft-CMit L /Co 
MP:260OC. 
MS(EI):389(M+). 

iH-NMR (400MHz, DMSO-de) d (ppm) : 1 . 22 (6H. d, J=7. 3Hz) , 1 . 82-3. 42 (lOH, m) , 5.4 
O(lH.s), 7.27(lH,s), 7.42(lH,dJ=6.6Hz), 7.59(lH.dd,J=9.0Hz and 6.6Hz), 
7.92(lH,d,J=9.0Hz), 9.66(lH,brs), 12.22(lH,brs). 
[0 17 01 

4- (2 -7"n^-3 -->T77ji^;1/) -6- ( 1 - t - 7' h ^ v ^ il^-i^- 
tl/^') >>-4 -■S-->7y-4. 7 - vl^ Kp- 2 H-tf ^ VPr3 
■ 4-hlb:'Jv> 

MP:>270OC. 

C24H25BrN602COft^ffi : C. 56. 59 ;H, 4. 95 : N, 16. 50. 
mmmx, Se. 47;H, 4. 87;N, 16. 52. 
MS(EI):509(M+). 

lH-NMR(400MHz.DMS0-d6)^ (ppm): 1.41(9H,s), 1.59-1. 66 (2H,m), 1.85-1.90(2H 
,m), 2.65-2.82(3H,m), 4.05-4.07(2H.m). 5.47(lH.s), 7.33(lH,s), 7.56-7.60 
(2H,m), 7.84(lH,d,J=7.3Hz), 9.8l(lH, brs), 12.26(lH, brs). 
[0 17 11 

nmM 3 7 

4- (2 -7"n-=e- 3 -->7y 7^^-;i/) -5-->7y-4. 7-vl^Kn-6 
- (bf^'J v>-4-^;i/) -2H-li7V'nr3. 4-b1bf'Ji/> 
WMit^'^ld^ 4 - (2-7'n^-3-v7y7x-;W) -6- (1-t-rh 
->;^;l/;}^-- ;Hi^ij v>- 4 --f -5-V77-4, 7-vHKD-2H 
- v'n [ 3 , 4 - b ] 11 'J V >;^>^ib^M^!l 2 111 C1jmt:-Wi^tfZo 
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61/ 



MP:>270OC. 
MS(EI):409(M+). 

iH-NMR (400MHz, DMSO-de) o (ppm): 1. 53-1. 56(2H,m), 1.83-1.87(2H,m), 2.46-2. 
50(3H,m), 2.71-2.74(lH,m). 3.00-3.04(lH,m), 5.45(lH,s), 7.32(lH,s), 7.56 
-7.58(2H,id), 7.81(lH,d,J=7.3Hz), 9. 74(lH,brs), 12.26(lH,brs). 
[0 17 21 

mmm 3 8 

4- (2 -7"n^- 3 -->7y 7 j^.:^;!/) -5-'>7y-4. 7-vtlKn-6 
- ( 1 v'>-4 - 2 H- k: 7 v'p [3 . 4-b1t::'Jv'> 
mmit^'^^^A- (2 -7'n^-3-v7/7x::i;V) -5-vTy-4, 7 
-vl^Kn-6- v:/-4-^;W) - 2 H-lf 7 v'n[3, 4-b]k:V 

MP:>270OC. 

MS (EI): 423 (M+). 

« 

lH-NMR(400MHz, DMSO-de) d (ppm) : 1. 65-1. 71 (2H, m) , 2. 02-2. 08(3H, m) , 2. 29(3H 
,s), 2.48-2.52(lH,m), 1. 66-1. 69(1H, in) , 2.95-2.98(2H,m), 5.50(lH,s), 7.34 
(lH,s), 7.55-7.57(2H,m), 7.83(lH.d, J=7.3Hz), 9.83(lH.brs), 12.32(lH,brs) 

10 17 3] 

mtm 3 9 

4- (2-7"n^-3-->7y 7x^;^) -6- ( 1 - t -7' ^ ^'>:^;i/d^-;i/ 
kf^ ij V :s - ^' )\/) - 5 - V y / - 4 ■ 7 - V b K U - 2 H - t: 7 y U r 3 
. 4-b1t:'Jv'> 

k;^ 3 - 7 ^ y 7 V - -/i^jd^ h nmm i i: l^l L /lo 

MP:2380C. 

C24H25BrN602<7)Itf:it :C, 56. 56;H, 4. 95:N, 16. 50. 
*?IiJfa:C,56.49;H,4.85;N, 16.50. 
MS(EI):509(M+). 
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iH-NMR(400MHz,DMSO-d6)<J(ppin): 1.37 and 1.39(9H,s), 1.68-2.06(4H,m), 2.6 
5-2.75(2H,m), 3.30-3.32(lH,m), 3.94-3.97(2H,m). 5.47 and 5.49 (IH.s), 7.3 
4(lH,s), 7.58-7.61(2H,m), 7.82-7.86(lH,m), 9.89(lH,brs), 12.31(lH,brs). 
[0 17 4] 

mmm 4 0 

4- (2-yP^-3-v7y 7x-;i/) -5-->7y-4. 7-y'l^Ka-6 

- (ii^'J v>-3-^;i/) -2H-e7V-nr3. 4-b1b:'Jv> b'J7;^ 

WMit^^'SrA- (2-7'D^-3-vry 7x-;i/) -6- (l-t-^h 
^i/ij)lt^:=.)V\£^^)i/y-3-^ )^) -5-->Ty-4, 7-vt:Kn-2H 
-t°9V'n[3, 4-b]l^°';v>;^^<^^i!il^!)2 1 t |b] C^^-^-C^it L/Jo 
MP :2250c. 

Ci9Hi7BrN6CF3C00HO|t#1i:C,48.20;H,3.47;N, 16.06. 
^iJIt :C, 47. 98;H. 3. 52;N, 15. 97. 

MS(EI):409(M+). 

lH-NMR(400MHz,DMS0-d6) <? (ppm): 1.68-1. 98 (4H,in), 2.65-2.68(lH,in), 3.21-3. 
33(4H,m), 5.50(lH,s), 7.35(lH.s), 7.55-7.66(2H,m). 7.84-7.87(lH,m), 8.54 
(IH.br), 8.96(lH,br), 9.96(lH,brs). 12.36(lH,br). 
[0 17 5] 

A- (2-y'U^-3-'yr y y -5-v7y-4. 7-ybKP-6 

- ( 1 - ^ bf ^ <)i^y--i- d - 2 H - t: ^ vu r .h . 4 - b 1 'tf 'J v ✓ 
=^Mfk'^t/^4- (2 -rn^-3-vT/ 7x-;W) -5-vry-4, 7 

-vliKn-6- (1^°^'; v>-3 -^^l-) - 2 v'n[3, 4-b]l^°'J 

V > h 'J 7 t u^mik^'hmMn stm chh-cm^ l tzo 

MP: 1740c. 
MS(EI):423(M+). 

iH-NMR (400MHz, DMSO-de) S (ppm) : 1. 54-1. 78(4H, m) , 2. 18-2. 20(1H, m) , 2. 20(3H 
,s), 2.55-2.58(2H,in), 2.94-2.96(lH.m), 3.31-3.34(lH,in), 5.47(lH,s), 7.33 
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(lH,s), 7.57-7.58(2H,m), 7.84(lH,dJ=7.3Hz), 10.06(lH,brs), 12.29(lH,brs 
). 

[0 17 61 

mmmA 2 

A- (2-7"P^-3-'>7y 7x.:i;i/) -6- ( 1 - t -7' h ^ '>:^;I/.-Kj::.;1/ 
bf^') v>- 2 -5-v7y-4. 7-vtl KP-2H-H°7'/nr3 

MS(EI):509(M+). 

iH-NMR (400MHz, DMSO-de) o (ppm): 1.35(9H,s), 1.34-1.90(6H.m), 3.48-3.52(2H 

.m), 4.42-4.48(lH,m), 5.43 and 5.46 (IH, s), 7.36-7.39(lH,m), 7.53-7.57(2H 
.m). 7.80-7.83(lH.m), 9.68 and 9.82(lH,brs), 12.26(lH,brs). 
[0 17 7] 

mmm 4 3 

4- (2 -7"n^-3 -v7/7x-r.;^) -5-v7y-4. 7-^11 KP-6 
- (if^'J v>-2-^;P) -2 H-e7V"Pr3. 4-b1ti'Jv> hU7;i/ 

lim'&ti^4- (2-7'D^-3 -vry 7i->'i') - 6- ii-t-rv 

Rr:232"C. 
MS(EI):409(M+). 

lH-NMR(400MHz,DMSO-d6) a (ppm): 1.27-1. 98 (5H,in), 2.47-2.51(2H,m). 3.12-3. 
18(lH,m), 4.7-4.10(lH,m), 4.50-4.57(lH,m), 7.40-7.63(3H,m), 7. 79-7. 82 (2H 
.m), 8.06(lH,br), 10.93(lH,brs), 12.41(lH,brs). 
10 1 7 81 

^mm 4 4 

4- (2 -7"P^-3 -->7y 7x::^;l/) -6- ( 4 - t -y" h ^ jj )l 



.tBIiEJlf 2003-3056073 



il 2 0 0 2 - 2 3 0 5 8 1 



^-v: 64/ 



>-2-^ )V) -5-V7/-4. KP-2H-l:f7ypr3 
■ 4-b1l::';v> 

MP:2190C. 

MS(EI):511(M+). 

iH-NMR (400MHz, DMSO-de) 5 (ppm): 1.40(9H,s), 2.97-3. 10 (2H,in), 3.47-3.53(lH 

,m), 3.77-3.94(3H,m), 4.37-4.39(lH,m). 5.52 and 5.54 (IH.s), 7.34-7.36(lH 

,m), 7.58-7.65(2H,in), 7.94-7.96(lH,m), 9.87 and 9.92 (IH.brs), 12.33(lH,b 
rs). 

[0 17 9] 

mmm 4 5 

4- (2 -•/P^-3-v7/7^-;U) -5-'>7y-4. 7-vllKP-6 

- (^iUr^iJ >-2 -2 H-l:^v"nr3. 4-b1tf'Jv> h'J7;V 

1iSil:'^i|^^4- (2-7'n^-3-v7y 7x^;l/) -6- (4-t-7> 
^^yij)Vt^^)V'^)Vt^')y-2-'{ )l) -5-v7y-4, 7-vHKa-2H 

-t?7v'n[3, 4-b]tf'; v>7i^^iii&^!l2 1 i::^-/£-eMLfco 

MP:2360C. 
MS(EI):411(M+). 

IH-NMR (400MHz, DMSO-dg) d (ppm) : 3. 02-3. 05 (IH, m) , 3. 24-3. 53 (5H, m) , 3. 80-3. 
84(lH,m), 4.08-4.11(lH,m), 4.82-4.85(lH,m), 5.55(lH,s), 7.36(lH,s). 7.55 
-7.62(2H.m), 7.84-7.87(lH,in), 9.14(2H,br), 10.04-10.09(lH,brs), 12.40(1H 
, brs) . 

[0 18 0] 

4- (2 -7'P^- 3 -'>7y 7x^;i/) -5-->7y-4. 7-vl^Ka-6 

- (4 ->f-;i/^;U4^'J >- 2 -2H-e^V"Pr3. 4-b1bl'J->"> 
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WMit'k^^4- (2-7'n-=E-3-v7y 7j.^;u) -5-->7/-4, 7 
(^;W'+U>-2-^;^) -2H-tr7V'o[3, 4-b]t:'J 
V h 'J 7 ;w t n mMiA^' h mm Ztmt -^-Mii L T^J o 
MP:1800C. 
MS(EI):425(M+). 

iH-NMR (400MHz, DMSO-de) ^ (ppm): 2. 18-2.20(lH,m), 2.20 and 2.21 (3H,s), 2. 
26-2.29(lH,m), 2.58-2.62(lH.in), 2.75-2.78(lH,m), 3.58-3.62(lH,m), 3.88-3 
.91(lH,m), 4.48-4.50(lH,m), 5.51(lH,s), 7.35(lH,s). 7.56-7.61(2H,m), 7.8 
4-7.86(lH,m), 9.81 and 9.84 (lH,brs), 12.31(lH,brs). 

[0 18 1] 
^II^IJ 4 7 

4- (2 -7"P^- 3 -v7/ 7 -B-V7/-4. 7-vI^KP-6 

- (1. 2. 3. fi--r h^H KPeu v>-4-^;V^ -2H-tf^'/nr3 
■ 4-h1(l°Uv> 

Umit^^'k^'^)^ 1, 2, 3, e-x h7li Knt:'; v>-4-:^?;i^4^'+ 
vix- 2 -7~n^- 3 - vT/^>X7;V7"l^ K^S-O^'S - 7 5 / t:^ V'->'^ 
/^^•b^Ji^Jl. ^v^T*M0y2 tlWIfil limit L/sio 
MP:2260C. 
MS(EI):407(M+). 

iR-NMR (400MHz, DMSO-de) 8 (ppm) : 2. 36-2. 40 (2H, m) , 2. 95-2. 98 (2H, m) , 3. 56-3. 
60(3H,m), 5.51(lH,s), 6.15(lH,s). 7.34(lH,s), 7.56-7.60(2H,m), 7.84(lH,d 
,J=7.3Hz), 9.93(lH,brs), 12.32(lH,brs). 
[0 18 21 

%mm 4 8 

4- (2 -7'n^- 3 -v7y 7^-;i/) -5-v7y-4. 7-v1^KP-6 

- (i-^f-;i/-i. 2. 3. 6-x KPbi'J v>-4-^;U) -2H- 
bfyy-nrs. 4-h1ti')v> 

1iSfl:^tl*4- (2-7'n^-3 -v7y 7xr.;l.) -5-->7y-4, 7 
-vliKn-6- (1, 2, 3, 6 -r h y Kn ^ v > - 4 ^L') -2H 
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MP:2330C. 

MS (EI): 421 (M+). 

iH-NMR (400MHz. DMSO-de) S (ppm) : 2. 31 (3H, s) , 2. 56-2. 67 (4H, m) , 3. 00-3. 03 (2H 
,m), 5.50(lH,s), 6.10(lH,s), 7.34(lH,s), 7.58-7.60(2H,m), 7.83(1H.(1, J=7. 
3Hz), 9.91(lH,brs), 12.29(lH,brs). 
[0 18 31 

mmM4 9 

4- (2 -yg^- 3 - vry 7x^;v) -fi- ( (N- t -7^^^v:^;l/;^^^- 
;u-N-^^;u7 $ y ) -5-vTy-4. 7-vll Kn-2 H-e^ 

mmit"^^ iv') 'yy^^)^j^^T ;^^£^^a^ 2 - r o - 3 - T y ^ > X 

MS (EI): 469 (M+). 

iH-NMR (400MHz, DMSO-de) 5 (ppm): 1.39(9H,s), 2.85(3H,s), 4. 15-4. 18(2H,m), 
5.49(lH,s), 7.37(lH,s), 7.56-7.57(2H,in), 7.83(lH,d, J=7.3Hz). 9.78-9.93(1 
H,br), 12.31(lH,brs). 

[0 18 4] 
^11511 5 0 

4- (2 -7"P^- 3 - yyy 7x-;l/) -5-v7y-4. 7-vl^KP-6 

- ( (N-y^;i/7<y) y^;i/) - 2U-\£^v'u\ 3 . 4-b1ti°')v> h 
ij7;i/:tnafe^tg 

mmit'k^iA- (2-yo^-3-vTy7x-;u) -6- ( (N-t--/ 
h^i/:^;v^'^;w-N-y f-;^7< y) yf■;^) -5-vry-4, 7-vi^K 
n-2H-l^°7V'n[3, 4 - b] t: 'J v >7)^'b^M!l2 1 i: |b] i:;^vi-eM L/j 

o 

MP:2580C. 

MS (EI): 369 (M+). 

iH-NMR (400MHz, DMSO-de) d (ppm) : 3. 10 (3H, s) . 4. 46-4. 66 (2H, m) , 5. 50 (IH, s) , 
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7.47-7.48(2H,m), 7.65(lH,s), 7.80-7.8l(2H,m). 8.09(lH,br), 10.81(lH,brs) 
, 12.38(lH.brs). 
10 18 5] 

mmm 5 1 

fi- n -r-b^;i/b:^'J v>-4-^;i-) -4- ( 2 - 7'P-=&- 3 - ->7 7 7 
-5-v7y-4. KP-2 H-bf^'/nrs. 4-b1bf'Jv 

1iaf(:-a-t/*T-fef-;Pi5'a'j K\ J^f-;i- ^7-^3T-h> 2-7'n^-3 

MP:>280OC. 
MS(EI):451(M+). 

lH-NMR(400MHz,DMS0-d6) (5 (ppm): 1. 63-r.82(3H,m), 1.98-2.00 (iH.m), 2.00(3 
H.s). 2.49-2.51(lH,m), 2.94-3. 10 (2H,m), 3.89-3.9l(lH,m), 4.48-4.50(lH,m) 
, 5.47(lH,s), 7.34(lH,s), 7.56-7.58(2H,m), 7.84(lH,dJ=7.3Hz), 9.81(lH,b 
rs), 12.27(lH,brs). 
[0 18 61 

mmm 5 2 

6- (I jiM^') -yy- 4-4 )i) -4- (2 -7^0^- 3 -->7y 
7x-;i/) -.^-v7y-4. 7-vl:i Kn-2 H-e^7-'ar3. 4-bH^°'J 

3-v7/^>X7;UT-'t: K;!J0''3-7^ / \^y'/-)V-^-hmMM2 5 tmClj 

MP:>280OC. 
MS(FAB):514(M++1). 

iH-NMR (400MHz. DMSO-de) § (ppm) : 1 . 64-2. 04 (4H, m) . 2. 76-2. 80 (IH, m) , 3. 05-3. 
10(2H.ni), 3.60-3.63(lH,m), 4.62-4.65(lH,m), 5.48(lH,s), 7.34-7.58(8H,m). 
7.84(lH,d,J=7.3Hz), 9.90(lH,brs), 12.31(lH.brs). 
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[0 18 7] 

mmm 5 3 

4- (2 -ri^^-^-vT / y -5-->7y-4. 7-vI^KP-6 

- ( 1 >7>;i/d^-;i/k:^'J v>- 4 ;u) - 2 H- v Vo f 3 . 4- 

HSIb-^tl^^ ^ >^^I^*->'I^^D'>' ^^ ^^^^ ^v:::^=if-h, 2-7' 
D^- 3 - v7y ^>X7;Wr H K®.(:i^'3 -7 ^ y tf 7 V*-;i^:6^ib^]!iS^!l2 5 t 

MP:>280OC. 

MS (EI): 487 (M+). 

iH-NMR (400MHz, DMSO-de) S (ppm) : 1 . 75-2. 07 (4H, m) , 2. 76-2. 79 (2H, m) . 2. 89 (3H 
,s), 3.66-3.69(2H,m). 5.48(lH,s), 7.34(lH,s), 7.56-7.58(2H,m), 7.84(lH,ci 
,J=7.3Hz), 9.84(lH,brs), 12.30(lH,brs). 
[0 18 81 

mmm 5 4 

6- (\- t-y'h^'yi])l^^~)^\^^'1i^'y-4-4 -4- (2-^np 
7ai-;i/) -5-v7y-4. 7-vl^ Ka-2H-evV-nr3. 4-b1ll'; 

- 7 ^ y tf 7 V- ;^75^ h MMM i <t [b] tlji^TU^ I fzo 
MP:>280OC. 

^23H26^1N502<7)lt#1K :C, 62. 79 ;H, b. 96;N, 15. 92. 
^?IiJfil:C, 62. 81 :H, 5. 87 ;N, 16. 01. 

MS (EI): 439 (M+). 

iH-NMR (400MHz, DMSO-de) (5 (ppm): 1.41(9H,s). 1.58-1.67(2H.m), 1.86-1. 91 (2H 
,m), 2.84-2.90(3H,m), 4.06-4.09(2H,in), 5.35(lH,s), 7.21-7.33(4H,m), 7.42 
(lH,d,J=7.3Hz). 9.69(lH.brs), 12. 18(lH,brs). 
[0 18 9] 

%ym 5 5 
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4_ -B-'>7y-4. 7-vtlKP-6- (bf^'J v 

>-4--f;i^) -2H-k:7V'nr.'^. 4-h1b:'Jv> 

ijiMfk^^t) ^ 6 - ( 1 - t - 7'> ^ V :^ ^1^*- -"^ t:^ 'J y > - 4 - ^ ;u) - 4 
- (2 -^nn7x-;l/) -5-->7/-4, 7 - Kn- 2 H- v'n [ 
3, 4-b]tf'J v>^^'b^M0a2 i:|WID:^S^-e^7iL;to 
MP:2210C. 
MS(EI):339(M+). 

iH-NMR (400MHz, DMSO-de) .5 (ppm): 1.84-1. 92 (2H.m), 2. 10-2. 16(2H,m), 2.96-3. 
00(3H,in), 3.30-3.40(2H,m), 5.36(lH,s), 7.22-7.33(4H.m), 7.42(lH,d, J=7.2H 
z). 8.56(lH,br), 9.76(lH,brs), 12.26(lH.brs). 
[0 19 01 

mmm 5 e 

4- (2 -»PP-7:c-;l/) -.S-y7y-4. 7-v'tiKn-6- (1-^^ 
;Ukr^') v>'-4-^;i/) -2 H-fcf7V'pr.3. 4-b1ti'Jv> 

1ifflil:^1^*4- (2 -^nn7x^;i/) -5-^77-4, 7-vi^Kn- 
6- (li^'J v>-4 - 2 V'D[3, 4-b]li';v> h U 7 

MP:>270OC. 

Ci9H20ClN5Ott»€:C, 64. 49;H, 5. 70;N, 19. 79. 
MMiU-.C, 64. 71 ;H, 5. 68;N, 19. 59. 
MS(EI):353(M+). 

iH-NMR(400MHz,DMS0-cl6)5 (ppm): 1.56-1. 65 UH,m), 1. 84-i. 90(2H,m), 2.02-2. 
06(2H,in). 2.16(3H,s), 2.60-2.65(lH.m), 2.85-2.88(2H,m), 5.34(lH,s), 7.21 
-7.33(4H,m), 7.41(lH,d, J=7.3Hz), 9. 63(lH,brs), 12. 17(lH,brs) . 
[0 19 1] 

mmm s 7 

2-7-b^;i/-fi- (1 -7-b^;ut:^') v>-4-^;u) -4- (2-^po 
7x-;i/) -■S-v7y-4. 7-vl^ KP-2 H-t:7V "pr3. 4-b1l^°'J 
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^-v: 70/ 



fc:'Jv> (1. 2mL) f<7)4- ( 2 - D n 7 -5-^77-4, 
7-vl^Ko-6- (e^'j v>-4-^;i-) -2H-bf7V'n[3, 4-b]tf 

'Jv> (1. Og) (DmUr~m^X^MM'^^ (0. 4 2mL) =^^nx. 

im^mmmUt. WMit^^ (0. 6g) ^IfiEfelSH^Hi: LTt#/co 
MS (EI): 423 (M+). 

iH-NMR (400MHz, DMSO-de) o (ppm): 1.58-1. 70 (2H,m), 1.91-1.96(lH,m), 1.99-2. 
00(lH,m), 2.02(3H,s). 2.51(3H,s), 2.55-2.58(lH,in). 3. 11-3. 18(2H.m), 3.91 
-3.94(lH,m), 4.49-4.52(lH,m), 5.37(lH,s). 7.32-7.37(3H,m), 7.48(lH.d. J=7 
.3Hz), 7.84(lH.s), 10.24(lH,brs). 
[0 19 21 

mtm 5 8 

4- (2. 1. 3 -^>X>^-<t-y7V'-->l/-4 -5-'>7y-4. 7 
-v'l^KP-fi- (2-t^V'y^u^^'if->- )V) -2H-tf9-/nr 
3. 4-b1lfUv'> 

(2 0 0mL) fp<7)J^^)l^ 2 - v ^ n^^-»f 7 > v 1^- b 

(2 5g) (7)v§mtcm?a-ei^^>^'*'J (10. 1 g) R{fp-V)^J^y 

7.)i^yt^>m (2. 8g) ^Dnx.. ?I^!^^rV->-X^-^'^tt^fflv^-C5B# 

y;i^^^A^^o-7 (v#^ri^ : (lO: 1) ) 

X-mm. ^^f-)^ 1, 4 -vt^-9--xt:n[4, 5]t* >- 6 
U~V (3 1 g) 5riEfe-/ffl^:^l?i: LTft^Jo THK (V U OmL) •T'v^)/-!! h- 
hV)l^{7. 2 g) SVTn-BuL I (1 6 0 mm o 1 ) ^tJPx. 

Ttzo Ml^, 1, 4 -vt^-^j--Xlin[4, 5]T*>-6-:^;^4^■^v 

1^- h (3 1 g) ^m^. iS:^^iimmmwtfzo mm^^^^xm^t itz^k 

i^n-7h^'7 7-f- (v#^it?t : (lo: i) ) xmmt. 

l-->7y-2- (1, 4 -v^'t^-t-7>lin[4, 5]Ti]y-6-^ )^) ^9 
(14. 5g) ^M't'immtLXmzo 7-th- (10m 
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L) 4'(7)2, 1, 3-^yXt^-^'J7V-)V-4-T)i^r^V (0. 8g) ^ 
y t:7V'-;U (0. 5g) Wl-'yTJ-2- (1, 

;^t:n[4, 5]rt >- 6-4 )V) (1. 2 g) coigj^^-Bfe 

mmMifiLfzo RlSrl^tl^MSt^il^SPL^ 1=/fait7t:ISH^B«rMt:-|llJ|XL, 4- 
(2, 1, 3-^yXt^-^v7V~-)i^- 4-4 )V) -5-v7y-4, 7-v 
k:Kn-6- (1, 4 ->t^-t-Xt:n[4, 5 ]r'^ 6 - ^ ^l') -2H- 
e7y-n[3, 4-b]t:'jv> (1. 3 g) ^lifeltH^H t LTlffJo 

y^y-;U (3 0mL) 4^(04- (2, 1, 3-^>Xt^-tvTV-;V-4 
-4)1) -5-->7y-4, 7-vtKn-6- (1, 4 - v;t ^-^--X k: d [ 
4, 5]r;^>-6 --f -2 H-ti°7V'n[3, 4-b]l:';v> (1. Og 
) c7)^#iflU4N HC 1 vt^-4->i#-a (6. OmL) iMUX^Ml. rl-^t/^r 
6 0X:-e2B#r^M^LfCo ^^^TK^-t- h 'J •^^=^fflv^t7;i-:^'jtti: Lf^m, U 

nvh^*v7'r- mm-ui^^'^y-^m^'f-)^ (1:1)) x-mnt. mm 

it^'\i!} (2 0mg) ^Mm^^BtLXnfZo 

MP:>270OC. 

MS (EI): 360 (M+). 

lH-NMR(400MHz,DMS0-d6)<5(ppm): 1. 74-1.80(5H,m), 2.60-2.65(3H,m), 3.31-3. 
35(lH,in). 5.98(lH,s), 6.92(lH,d, J=6.6Hz), 7.39(lH,s), 7.47(lH,ddJ=9.0Hz 
and6.6Hz), 7.84(lH,d, J=9.0Hz), 9.33(lH,brs), 12. 15(lH.brs). 
[0 19 3] 

mmM 5 y 

4- (2. 1- 3 -^>X:t^-^y7y'-;l^-4 --f -fS-v7y-4. 7 
(4 -:j-^V 0^^-^>- 1 -2H-ll°vV^P[ 
3. 4-hie'Ji/'> 

4-v^'n^:^r-9-/ b> 2, 1, 3- 

^ y x> ^-if V r V*- ;u- 4 - T ^i^fn K;!5.iy>'3 - r 5 y i: 7 V*- ibHife^a 

MS(FAB):361(M++1). 

tlilE#2 003-3056073 
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lH-NMR(400MHz,DMS0-cl6)<5(ppin): 1.96-2. 12 (3H,m), 2.22-2.30(3H,m), 2.48-2. 
SKlH.m), 3.27-3.31(2H,in). 5.42(lH,s), 7.26(lH,s), 7.38-7.46(lH,m), 7.57 
-7.61(lH.m), 7.88-7.95 (iH.m), 9.76(lH,brs). 12.16(lH,br). 

10 19 4] 
mUM 6 0 

4- (2. 1. 3-^>Xt^-H-v7v'-;i/-4--l';i/) - F>-i/7y-4. 7 

3. 4-h1b:'Jy> 
UMit^^^^"^)^ 2-v^u^y'^yyiJ)^t^^'y\y-Y. 2, 1, 3- 

MS(FAB):347(M++1). 

iH-NMR (400MHz, DMSO-de) 8 (ppm) : 1. 60-1. 63 (2H, m) , 1. 86-2. 05 (2H, m) , 2. 31-2. 
34(2H,m), 3.43-3.46(lH,m), 5.47(lH,s), 7.25 and 7.30 (IH, s), 7.39-7.46(lH 
,m), 7.56-7.60(lH,m), 7.91-7.94(lH,m), 9.90(lH,brs), 12.20(lH,brs). 
[0 19 5] 

mmn e i 

fi-7-b^;i^p{^;w-4- (2. 1. 3-^yXt^-^i/ry'-)V-A-^)V) 
-5-v7y-4. 7-yl^ KP-2H-b:7-/ar3. 4-blb:'Jv> 
WMit^^^^^>^ T'tYT'tT-Y. 2, 1, S-^^Xt+^tyTV- 
_ 4 _ 7 7-' K ;^ 3 - 7 5 y kf 7 V- ;U 1^ Hill?!) 5 8 i: C 

MP:200OC. 

MS(FAB):321(M++1). 

lH-NMR(400MHz,DMS0-d6)(J(ppm): 2.22(3H,s), 3.63-3.66(2H,m), 5.48(lH,s), 
7.30(lH,s), 7.47(lH,d,J=6.6Hz). 7.61(lH,ddJ=9.0Hz and 6.6Hz), 7.94(lH,d 
,J=9.0Hz), 10.00(lH,brs), 12.21(lH,brs). 
[0 19 6] 

mmme 2 
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4_ (2--/n^-3-->7y 7j.^;U) -B-v7y-4. 7-vl::KP-6 
- (2-:j-^Vv»P-^^-H->- 1 - 2 H-bf^ynr3. 4-b1tf'J 

3 _ 7 y ^ >X7 ^l-f'fc K;!^?/3 - T < / tf 7 V- ;l/75^ ^ ^JI^J 5 8 i: IS] i::^ 

MP:2730C. 
MS(EI):422(M+). 

iH-NMR (400MHz, DMSO-de) S (ppm) : 1. 72-1. 81 (5H, m) , 2. 59-2. 65 (3H, m) , 3. 30-3. 
32(lH,m), 5.91(lH.s), 7.05(lH,d. J=7.3Hz), 7.40-7.43(2H.in). 7.52(lH.s). 7 
.74(lH,d,J=7.3Hz), 9.33(lH,brs), 12.24(lH,brs). 
[0 19 7] 

mmm e 3 

fi-7-t!^;l/y^;l/-4- (2 -^P^-3 -y7y 7a:^;i/) -5-v7y- 
4. 7 - vl^ Ka- 2 H-ti^ V"Pr3 ■ 4-h1tf'jv> 

f'li VW3-7^ y \iyv'~)li)^hmmm5 S i:|WlD:^-/S-eS^3tL7t:o 

MP:2300C. 

MS(EI):382(M+). 

iH-NMR (400MHz, DMSO-de) 5 (ppm): 2.23(3H,s), 3.60-3.67(2H,m). 5.50(lH,s), 

7.39(lH,s), 7.60(lH,dd,J=7.3Hz and 7.2Hz), 7.70(lH.d, J=7.3Hz), 7.83(lH,d 
,J=7.3Hz), 9.97(lH,brs). 12.2y(lH,brs). 
10 19 8] 

mmm e 4 

4- (2-»PP7x-;U) -5-i/7/-4. 7-vtiKn-6- (li'^'Jv 
y-A-y()i^) -2H-bi7V'pr3. 4-b1ii')v> ^^^^a 

4- (2-^on7x-;i.) -5-v7y-4, 7-vt:Ko-6- (1-t 
-7"b^v*;i/'i^-;Hi^'J 4 --f ^1^) -2H-kf7yn[3, 

'Jv> (2. Og) ^0t:-e4N-HC 1 v^^-^f >r#ift (2 0mL) i^jDx.. 
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Lfz^^B^mmx-mii. mmit^ki^ d. 2g) i:iifeig^Hi:LTi#fwo 

MS(EI):339(M+). 

iH-NMR (400MHz, DMSO-de) d (ppm) : 1. 83-1. 90(2H, m) , 2. 07-2. 15 (2H, m) , 2. 94-2. 
97(3H,m). 3.34-3.37(2H.m), 5.36(lH,s), 7. 22-7. 33 (4H. m) , 7.42(lH.d. J=7.3H 
z), 8.41(lH.br), 9.17(lH,br), 9.77(lH,brs), 12.27(lH,brs). 
[0 19 91 

mmn e 5 

4- (2. 1. 3-^>X^:^-tf-yTy-;i/-4-^;u) -.S-vTy-4. 7 
(e^'J v>-4 -2 H-l::vypr3. 4-hH::'J 

mmit^'\^i4- (2, 1, 3-^>Xt^^vTy-;u-4 -6- 
{\-t-'fV^'yiJ)^^^^)\^^^')'yy-4-^)V) -5-'>T/-4, 7- 
vk: Kn-2 H-br7V'n[3, 4 - h]\^') yy^^hmMMe 4 ills) i::^-^^!^ 

MP:>270OC. 

Ci8Hi7N70HCl<7)lt^11:C, 56. 09;H, 5. 20;N, 24. 10. 
mim:C, 55. 80;H, 5. 00;N, 23. 80. 
MS(EI):347(M+). 

lH-NMR(400MHz, DMSO-de) <5 (ppm): 1.82-1. 85 (2H,m), 2. 14-2. 20(2H,m), 2.93-2. 
99(3H,m), 3.34-3.36(2H,m), 5.40(lH,s), 7.27(lH,s), 7.43(lH,d, J=6.6Hz), 7 
.bSdH.dd, J=9.0Hz and 6.6Hz), 7.92(lH,d, J=9.0Hz), 8.44(iH,br), 9.2i(iK,b 
r), 9.87(lH,brs), 12.25(lH,brs). 
[0 2 0 0] 

mmm e e 

4- (2-7'n^-3-v7y 7x-;l/) -5-'>7y-4. 7-vb:KP-6 
- (tf^'J v>-4-^;u) -2 H-tf^Vnrs. 4-bie')v> JI^JH 

liSfb'&ti*4- (2-yn^-3-->Ty 7i-;w) -6 - (1-t-rh 
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MP:>270OC. 

MS(EI):409(M+). 

lH-NMR(400MHz,DMSO-d6) ^ (ppm): 1.84-1.92(2H,m), 2. 07-2. 10(2H,m) , 2.92-2. 
98(5H,m), 5.48(lH,s), 7.34.(lH,s), 7. 57-7. 59 (2H, m) . 7.84(lH,dd,J=7.3Hz an 
d7.2Hz). 8.30(lH.br). 9.04(lH,br), 9.90(lH,brs), 12.35(lH.br). 
[0 2 0 1 ] 

mmm e 7 

4- (2-7'n-=&-3-v7y 7x^;l/) -5-vTy-6- (l-t--7"b^ 
v:»;l/.i^'.:^;Vl::P'J v>-2-^;U) -4. 7 - v 1:1 Kn - 2 H - bf 7 V'P T 3 
, 4-h1b:'Jv> 

^Sfb-^l^^-^^^l^ 1 - t -rh^^yiJ)l^^~)l\du^) v> - 2 -tDlt^^ 
MS(EI):495(M+). 

iH-NMR (400MHz, DMSO-de) <? (ppm): 1.47(9H,s), 1.82-1.97(4H.m), 2.31(lH,m), 
3.50(lH,m), 4.53(lH,m), 5.47(lH,s), 7.51-7.91(4H,m), 9.83(lH,m), 12.26(1 
H, s). 

[0 2 0 2] 

%mm 6 8 

4- (2-7'P^-3-->7y 7:lJ:::;1/) -5-->7y-6- (en'Jv>-2 
-4. 7-vli KP-2H-n"7yDr3- 4-b1t:''';y> 

i|ifi'fl:^t/^4 - (2 -rn^-3 -->Ty 7x-;u) -s-vry-e- ( 

1 - t -7>^v;^;1/*~-;h;d 'j v>- 2 --f ;^) -4, 7-viiKn-2H 
- k: 7 v'n [ 3 . 4 - b ] b° 'J v > tJ^ 2 i: III i::^-/i-e«fii Lfco 

MP:>240OC. 
MS(EI):395(M+). 

iH-NMR (400MHz, DMSO-de) (J (ppm): 1.39-1.55(lH,m), 1.97(2H,m), 2.30(lH,[n). 
3.32(2H,in), 4. 10-4.28(lH,m), 5.41(lH,s). 6.52(lH,s), 7.34-7.47(2H,in), 7. 
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^-v: 76/ 



70(lH.cld,J=8.3Hz and 9.0Hz), 11.89(lH,brs). 
[0 2 0 3] 

mmin 6 9 

4- (2. 1. 3-^yXt^'^'J7'/~)\^-A-^)V) -6- Ci-t-y'V 
^->:^;i/4^'^;i/b:n'J v>- 2 ->f -5-v7/-4. 7-v1^Kp-2H 
-bivv'nrs. 4-b1b:';v> 

vl^-h, 2, 1, 3 -^>X>Jr•^^-v7y-;^- 4 -7;i^rl^ K;S.C^"3 -T ^ 
MS(EI):433(M+). 

iH-NMR (400MHz, DMSO-de) oMppm): 1.40(9H,s), 1. 78-1.89(4H,m), 2.11-2.31(1H 
,m), 3.72(lH,m), 4.53(lH,m), 5.40(lH,s), 7.26(lH,s), 7. 30-7. 40(lH,m) , 7. 
58(lH,dd,J=6.4Hz and 9.6Hz), 7.91(lH,d, J=9.6Hz), 9.86(lH,s), 12.16(lH,s) 

[0 2 0 4] 

mmM 7 0 

4- (2. 1. 3-^yXt^^i/7V-)l- A-^ )V) -5-v7y-4. 7 
-vtiKP-6- (bfP'J v>-2-^;i/) -2H-tf7V'nr3. 4-b1h°'; 

(2, 1, 3-^>X:t^•9-v7v■-;^-4-1';^) - 6- 
( 1 - t -y>^v:^;W'-J^'^;Hf n'j 2 -'f -5-v7y-4, 7- 
KO-2 H-lf 7yn[3, 4 - b ] tf 0 >^O^b'^Ml>y 2 C jei CTjfe'c^ii 

MP:>240OC. 
MS(EI):333(M+). 

iH-NMR (400MHz, DMSO-de) d (ppm) : 1. 41-1. 46 (IH, m) , 1. 97-2. 14 (4H. m) , 3. 72 (IH 
,m), 4.11-4.32(lH,m), 5.52(lH,s), 7.00(lH,s), 7.26(lH,s), 7.30-7.42(lH,in 
), 7.58(lH,dd,J=6.4Hz and 9.6Hz), 7.91(lH,d, J=9.3Hz), 11.87(lH,s). 
[0 2 0 51 

tiiiiE#2 003-3056073 
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mmm ? i 

fi- ( 1 - t -•/S^v:»;ud^'^;un°p 'J >>-2 -4- (2-^nn 
-5-v7y-4. 7-vt^ KD-2 H-tf^yprs. 4 - b 1 1^° U 

MS (EI): 425 (M+). 

iH-NMR (400MHz, DMSO-de) ^ (ppm): 1.36(9H,s), 1.86(4H,in). 2.32(lH,m), 3.54( 
lH,m), 4.57(lH,m), 5.38(lH,s), 7.23-7.27(4H,m), 7.42(lH,d, J=7.6Hz), 9.68 
(lH,s), 12.17(lH,s). 
[0 2 0 61 

%m\\ 7 2 

6- ( 1 - t -7'h^'>:^;i/d^'^;Uli°^'J v'>-4 ->f -5-v7y-4. 

7- vt^KP-4- (2. 3- (^^lx>v:t^'» 7j..:^;1/) -2H-tl^-/ 
Pr3. 4-b1liUv> 

HS'fb^t;*^^^!^ 1 - t - ^ ii^ 'j v > - 4 - ^ 
vP-h, 2, 3- (^^V>vt^v) ^>XT;Uf-'H K^t/3-T< y bf7 

MS(EI):449(M+). 

iH-NMR (400MHz, DMSO-dg) ^ (ppm): 1.39(lH,m), 1.97-2. 13 (2H,in), 2.00(2H,m), 
2.7«-3. 15(iJH,m), 3.3l(lri,in),3.y6(2H,s), 5.03(lH,d, J=9.5Hz), 6. 00-6. 02 (IH 
,in), 6.64(lH,d,J=2.9Hz), 6.78(lH,d. J=1.7Hz), 7.29(lH,s), 9.46(lH,s), 12. 
18 (IH, s). 

[0 2 0 7] 

-mm 7 3 

5-v7y-4. 7-vl^KP-4- (2. 3- (pt^l.>v:j-^v) 7x^;i/ 
) -6- (ki^'J v>-4 -2H-tf7V"Pr3. 4-hHi'Jy> 
liS-fL^tl^ 6 - ( 1 - t - 7" h ^ V /f? >; v > - 4 - ^ ^U) - 5 
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-vry-4, 7-vliKD-4- (2, 3- (^f-l^^vt^v) 7x-;U) 
-2H-fc:7V'D[3. 4 -h]\^^) i^'>i)^hmmM2 trndj-^^X-mmifZo 
MS (EI): 390 (M+). 

lH-NMR(400MHz,DMS0-d6) <5 (ppm): 1.27-1.88(5H,m), 2.49-2.96 (5H,m), 5.02(1 
H.s), 6.00-6.02(2H,m), 6.66(lH,m), 6.76(2H,m), 7.27(lH,s), 9.98(lH,s), 1 
2.14(1H, s). 

[0 2 0 8] 

nmm 1 4 

4- (2-»Pn7x^;i/) -5-->7y-4. 7 - vti Kp- 2 H-b:^ v'n 
rs. 4-hHi'J v>-6-:^;i^d^'>Bl7x-;l/7< K 
1iM-^t'^N-7x:::;Ut^-»J-5 (phenyloxalamic acid) 

MS (EI): 375 (M+). 

iH-NMR (400MHz, DMSO-de) (ppm): 5.50(lH,s), 7.13(lH,dd,J=7.1Hz and 7.6Hz) 
, 7.25-7.46(7H,m), 7.66(2H,dd, J=8.3Hz), 10.4(lH,s), 10.76(lH,s), 12.3(1H 
,s). 

[0 2 0 9] 

%mm 7 5 

4- (2. 1. 3 -^>X^^-^v7V"-;i/-4 -^;^) -5-v7y-4. 7 
-vi^ Kp-2H-tf7V'nr3. 4-bieu y>-6->^;i/^i^'>^ 7x^;V 

1iMfb'&t?^N-7x-;l/:^^-t5 (phenyloxalamic acid) xf-^l/xx 

T)V^ 2, 1, 3 -^>X:t^^v7V-;l/-4 -7;Wr t K:S.CI^3 -7< y k: 

MS(EI):383(M+). 

iH-NMR (400MHz, DMSO-de) ^ (ppm): 5.59(lH,s), 7.11-7.15 (lH,dd,J=7.3Hz and 

7.6Hz), 7.33-7.36(3H,m), 7.5l(lH,d. J=6.6Hz), 7.63-7.68(3H,m), 7.96(lH,d, 
J=9,0Hz), 10.52(lH,s), 10.76(lH,s), 12.3(lH,s). 



tmiE#2 003-3056073 



#IM 2 0 0 2 - 2 3 0 5 8 1 



^-v: 79/ 



10 2 10] 

mmm i e 

4- (2-^nn7x-;v) -5-v7y-4. 7 - ^ Kn - 6 - F 4 - 

7^ lx>- 1 b:^^ 1 ->f;i/1^^;l/- 2 H-tf^ v'nrs. 4- 

4- (2 -^nn7i-;i/) -5-vTy-6- ( t -7'f-;i^vp{^>'i'v'; ;u 
t^v) ^f-;i^-4, Kn- 2 H-l:7V'n[3, 4-b]tf';v>^i 

^)\' t -7'f-;uvV-^;i^v'j;i^t^v7-tf-- h, 2 - ^ n o--?>X7;vf'~i:i 
- T < y \L^V'-)\yi)-h%im\ 1 t [5l L;t:o -r h 7 1^ Kn 

77> (2 0 0mL) 4'<7)4- (2 -i5'nn7x^;l/) -5-v7/-6- (t 
-7'f-;vvy^;i-v';;i/t^v) ^f-;u-4, Kn-2 H-t:7V'n[ 

3, \-h^\L^)Vy (2 0g) 0M(7)7 yfbf- h 7 7"^;i-7>^ 

-■>AOTHFv#?S (4 9. 9mL) ^Snx.^ ^I-^t/^M^at:- 1 L/Jo 
RSrl-^tlW^J^^^l- (8 0 0mL) ^JPx., If^tL/cfS^t/^MJtl'fb:^ b 

n/c?IS^IMg^^^^7i^'b|gB^Bfbt. 4- (2 -^oo7i-;i-) -5-v7y 
-6-11 Kn:^vp<f-;i/-4, 7 - vi^ Kn- 2 H- 1:7 v"n [3 , 4-b]li''J 
Vy (12. 7g) Lrt#/to 4Sfl:y^^> (3 4 0mL) 4^04 

- (2 -^nn7xj:^;l/) - 5 - v7/ - 6 - 1 Kndp>^^;l/- 4 , 7-vli 
Ko- 2 H-lf7V'D[3, 4-b]lf';v> (12. 7 g) ;^OT:i:'fI:j^« (1 
5. 4g) cov#«ticJtafbyf^^> (lOOmL) 4^<7) h 'J 7 x-;V4^7> 7 > ( 
12. 2 g) 5r7K4^T-Cjnx., W^m^W^'<: \ 3 ttrBm^^trco Ri'trl-S-j^^r 
«Et^L. t#'^tifca^=^v'J^y;u^7A^n-r h^'*7 7'f- mnM.'.^ 
(1 : 1) ) liiOffl^L. 4- (2 - nn7x^;u) - 

5- v7y-6-7'^^yf-;^-4, 7 -vH Kn- 2 H- 1°7 v'n[3 , 4- 
b]t:';v> (3. 8 4g) LTtfT^Jo DMF (lOmL) 
TK^fbt h (6 0mg) (7)!i?^?i^tC 1 - (t7^ 1 --f t:^7 
v> (3 3 4 mg) ^tlPx.. ?I^t?^7K^^Tf3 0^«f^L/:o -coS£.^I^t/ 
114- (2 -^^ nn7x^;u) - 5 - v7y - 6 -7D-t^f-;i/- 4 , 1 -V\L 
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^-y: 80/ 



Kn-2 H-l:7V*n[3, 4-b]t:';v> (5 0 Drag) (DmM^yKr^TX^liU 

'mmi:iAitt.m-^^ y-f^r^^mt. mmit^^^ (sTOmg) ^afefge^a 

MP:203-205°C i^M) ■ 
MS (EI): 481 (M+). 

iH-NMR (400MHz, DMSO-de) ^ (ppm): 3. 31-3. 70(8H,m), 4.33(2H.in), 4.85(3H,in), 
5.54(lH.s), 7.19(lH,d,J=7.3Hz), 7.29-7.54(8H,m), 7.67(lH,d. J=8. IHz). 7. 
92(lH,d.J=7.1Hz), 8.15(lH.d,J=7.3Hz), 10.35(lH,s), 11.28(lH.brs). 
10 2 11] 

mmm 1 1 

4 - {2- ^uuy - 5- v 77-4. 7-vtiKP-6 - (4-^'f- 

1iM'g-t;=l:4 - (2 -^nD7j^-;u) -5-vTy-6-yn^><^;u- 
4, Kn-2 H-t:7yn[3. 4 - b] v>:?^tFN-^f-;i/*^t: 

^ 7 V > -h-hnikm 7 6 i: i5i i::^rs-e«3g t fco 

MP:204-206t: (^m) 
MS (EI): 382 (M+). 

iH-NMR (400MHz, DMSO-de) 5 (ppm): 2.22(2H,m), 2.78(3H,s). 3.24-4. 11 (12H,m) 
, 5.48(lH,s), 7.14-7.35(4H,m), 7.45(lH,d, J=8.0Hz), 10. 17(lH,brs), 11.51( 
lH,brs). 

[0 2 12] 

•mm 7 8 

4- (2 -^PP7x-;i/) - 5-->7y-4. 7-^:^1^ Kn -6 - (4-7x 
-;i/e^v>>- 1 >(f-;i/-2H-b:^'/ar3. 4-b1ti'Jv> H 
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^-v: 81/ 



4, Kn-2 H-t:^v'n[3, 4 - b] t°'J -7x^;Hi^ 

7 -y yi)-h 7 6 t iwi i::^-/i-c-$:iji L 

MP:217-220°C (^li) 
MS(EI):430(M+). 

iH-NMR (400MHz, DMSO-de) 8 (ppm) : 3. 20-4. 00(9H, m) , 4. 27 (2H, m) , 5. 51 (IH, s) , 
6.86(lH.t,J=7.1Hz), 7.01(2H,d,J=8.0Hz), 7.24-7.39(6H,m), 7.45(lH,d, J=9. 
9Hz), 9.50(lH,brs), 10.37(lH,s), lL40(lH.brs). 
[0 2 13] 

%m\\ 7 9 

4- (2 an^ -5-v7y-4. 7 -v H KP- 6 -7 j^;^-f ^ 

K>{^;1/- 2 H-l^°7V"Pr3. 4 -bitf 'J v> 

DMF (lOmL) tt'<^4- ( 2 - ^ n n 7 x-;i/) -S-vTy-e-^n 
^^f-;i/-4, 7 -vH Kn- 2 H-fc°7V'D[3, 4-b]tr';v> (0. 8g 
) (r)\%mzii ^) ^ Ul ^ )\' ^ \ K (4 4 5mg) ^7K^tT-eJD^. ?I^!f^^7K?% 
Tt:-4B#M#L7t:o R)ar>rI^^t37K^Jnx.. Lt^^o 

: «xf-;i.-^^-)j-> (2 : 1) ) -eML. liSjb^tl (2 8 5mg) 

MP:>250X: 

MS (EI): 416 (M+). 

iH-NMR (400MHz, DMSO-de) ^ (ppm): 4.66(2H,d, J=2.4Hz), 5.40(lH,s). 7.24-7.4 
5(5H,m), 7.82-7.94(4H,in), 10.04(lH,s), 12.23(lH,s). 
[0 2 141 

%im 8 0 

6 -7-fcf-;l^- 4 - (2 -^Pa7x-r.;i/) -5-i/7y-4. 7-vl:lKn- 
2H-t:^V'nr3. 4-bH^°'Jy> 
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^-v: 82/ 



4- (2 -^nD7x^;i/) -5-vTy-4, T-vtKn-e- (1, 1 
-■>V h+v-xf-;w) -2 H-tr7V'n[3, 4-b]tf'J v>^><f->'P 2, 2 

v'-;i/;>^6^]S&^iJ 1 ^l^i:;^&-eML/>:o v^on^^> (lOmL) 't>0 4 
- (2 -^do7ji-;1/) -5-vTy-4, 7-vl^KD-6- (1, 1-v 

_2 H-k°7V'o[3, 4 - b ] ti V > (1. Og) 
h i; 7 1 n ( 1 0 m L) ^7ic^tT-eJP x. . rS^tJ ^ «Tt? 1 B#P^ L 

(3 7 0mg) ^^felta^ai: LT|#7to 
MP: 225-228t: (55-1^) 
MS(EI):298(M+). 

iH-NMR (400MHz, DMSO-de) 0 (ppin): 2.56(3H,s). 5.49(lH,s), 7. 25-7. 36 (4H, m) , 
7.45(lH,d,J=7.8Hz), 10.12(lH,s), 12.50(lH,brs). 
[0 2 15] 

%im 8 1 

6-7-b^;i/-4- (2 -7'n^- 3 - v7y 7x-;U) -5-->7/-4. 7 
-V\L KD- 2 H-t:7yDr3. 4-b1tiU-:/> 
1iMfb'&Ji^^2-7'n^-3-vTy^>XT;Vr'ti K. 3-7^/^7 7'- 

MP: >230t: 

Mb (El) :368(M+). 

IH-NMR (400MHz,DMS0-d6) 5 (ppm): 2.42(3H,s). 5.54(lH,s), 7.32(lH,brs), 7. 
50-7.59(2H,m), 7.80(lH,dd,J=1.7Hz and 7.3Hz), 10.19(lH,s), 12.39(lH,brs) 

[0 2 16] 

%m\ 8 2 

6 -7-b-?^;!/- 4 - (2. 1. 3 -^>X:j-^-<j-v7V"--'t^- 4 --f -5- 
v7y-4. 7-vti KP-2 H-kiv V"nr3. 4-b1b°'jv> 

ailiE#2 003-3056073 
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83/ 



WM^t'^^i2, I, 3-^>Xt^-9-vTV'-;u-4-7;l/f't K. 3-7 

MP: 230°C Cd-m) 
MS (EI): 306 (M+). 

iH-NMR (400MHz. DMS0-d6)^(ppm): 2.55(3H,s). 5.54(lH,s), 7.33(lH,s). 7.49 
(lH,dJ=6.6Hz). 7.6l(lH.dd.J=6.6Hz and 8.6Hz), 7.96(lH,d, J=9.2Hz), 10.27 
(IH.s), 12.36(lH,brs). 
[0 2 171 

mmm s 3 

6- ( 1 2 -t^ V t^°o 'J V >- 4 - -4 - (2-»nn7 
-5-V7/-4. 7 - vl^ KD- 2 H-b°v V'nrs. 4-hH^°'Jv 

WM\t'k'^^2-^uu^yXT)\^r\L K> 3 -r ^ / k:°9y-;u:!^tfp<^;i/ 
|5ii:^iS-eMiiL;t:o 

MP: >230°C 

C24H2oClN50<7)|t^1i:C, 67. 05;H, 4. 69;N. 16. 29. 
lliiJflt:C, 66. 86;H, 4. 56;N, 16.31. 

MS(EI):429(M+). 

iH-NMR (400MHz, DMSO-dg) (5 (ppm): 2.60(lH,dd, J=9.5Hz and 16.4Hz), 2.81(1H, 
dd,J=lU.5Hz and 16.4Mz), 3. 39(11, m), 3.4V(iH,m), 4.42(2H,m), 5.36(lH,s), 
7.23-7.43(l0H,m), 10.04(lH,s), 12.2l(lH,s). 
[0 2 18] 

nmm s 4 

4- (2-'XU=e-3-'yr J y JL.=-)V) -5- (b:') v>- 2 -4. 
1 -VML KP-6-7'ne;i/-2H-lf7V'or3. 4-b1tf'J v> 

THF (7 5mL) ifco 2 - if 3 'J > (lOg) 60v#?ftl3- 4 0 t:tr n - B u 
Li (1 1 3mmo 1) ^M^fZo Ml^, J^-Y (15. 8mL 
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^-y': 84/ 



7^- mmi&:^^^y-nm^^)^ d : d ) -^-uml, 2- (2-:t^ 

V/^>^-;u) (4. 8g) i^^mm t LXWfZo (7ml) 

4»(7)2 3 - vTy^>XT;i^r't K (1. 5 g) ^ ^)VVy^M (1 

. Og) . 2- (2-t^v^>:5^^;i/) (1. 2 g) RV^mry^ 

^•^A (0. 6g) mm^i imBmpm'i^iLfzo R\AL'ift^mi:mut'cmw 

(1 : 1) ) xmmL. nhiifznmim^'f-)^i)'hm 

^bWlL. Iffife^H^H (5 2 0mg) ^%tZo ^'unr^^UA (5mL) 4><7)v^^;v 
.i^;l/A7^ K (3 8 4mg) (O^tiftlC^^ vit^ffJ > (8 0 5mg) W^hK 

fzm^n (5 2 0mg) o^\m^yY:<%yxM^. i^^^^-mmLfzo im-f \- 

'J-^A (3. 4g) «?^^«T-C^Jnx., fI^t/=^ IBtfBmi^L/Jo ^I^t/^ 
i]Y)Vi]yi^^U'rYVy7^~ {\%WM : ^nn.i>;i'A-^ ^y-;i/ (9 : 1 

) ) -efflML. ( 5 3 0 mg) ^mzo nhfifzmw<^^')'yy (1 0 

mL) mmzMYyVy (12 0mg) ^JPx., ^I-^tl^r 4 B#^JnS!^Lt"75^^^t 

m:M.^tm^^)^ii^^^^n\\:L. mmiY.'k^ (14 5mg) ^'^=^^^^ntLX 
MP: 205-208 1: i^m) 

C2iHi8BrN5Wlt»{i :C. 60. 01 ;H, 4. 32 ;N, 16. 66. 
«{i:C, 59. 83 ;H, 4. 42 ;N, 16. 26. 
MS(EI):420(M+). 

iH-NMR (400MHz, DMSO-de) 8 (ppm) : 0. 83 (3H, t, J=7. GHz) , 1. 62 (2H, m) , 2. 24 (IH, 
m), 2.33(lH,m), 5.93(lH,s), 6.98(lH,dd,J=4.9Hz and 7.3Hz), 7.05(lH,d, J=7 
.8Hz). 7.28(lH,m). 7.39(lH,m), 7.51-7.60(3H,m). 8.36(lH,d, J=3.6Hz), 8.52 
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^-v: 85/ 



(lH,s). 11.84(lH,s). 
[0 2 19] 

mtm 8 5 

- ( 1 - t e r t - 7" h ^ -> :^ >>l/^i^'^;i/ o 'J V > - 3 - ^ - 4 - ( 2 - 
^pP7x^;U) -5-'>7y-4. KP-2H-b:'7V'Pr3. 4- 

h 1 tf 'J V > 

THF (50ml) ^(D^i'f-JV 1 -^^ v^';!/- 2 - t^V ti n 'j v>- 4 - 
^;i';i^>->l^- h (10. 9g) <7)v#}fH:THF (8 4mL) 1 . OM^I^'y 

=J:v';*y;i/:^?7A^'n-7h^j'-v7'f- im^W-'.^^-fy-W^MJ^f-f^ (1 : 
1) ) ^f-.'V i-^>v;i/-3-ti°o'Jv>:^?;i/'i^"^vV-h (4 

. 8g) ^mM'^-im^tLXnfZo (5 0mL) -7X (5mL) ^ 

O^f-;!/ 1 -^>v>'l/-3-t:n'j v^/^^l^'i^'^vl^- h (4. 8mg) , 5 
%J^*^i^/^•7v■^A (3 0 0mg) RXf^'mry^-^^ (2. 8g) <7)M?i 

'y') tiyjvijyl.^'a'? V ^'yy ^ - i'SM.M : n n - y ^ 
(9 : i) ) xmUL. ^i-)^ 3-\du^)i;yij)it^^'yU-ViM^ 
•m^mtLxmzo v^uu^^^y (2 0mL) ^(r>)^^)V Z-\^u^)-yyu 
;i/.i^"^v^-h (1. 7g) (7)v#?Si;0t:T'vy^;l/T5 y t:'; v> (16 1m 
g) WV- t e r t -7'f-;bv^-^1^~^>- h (3. 4 g) ^JDx.^ 1 

hi^*7 7'r- mmu-.^^'^y-w^^^)^ (2:1)) t'liML. yf-^v 

1 - t e r t -7'h + i>:^;i'*'-^I^-3-t:n'; h (2. 6 

g) LTt#/Co THF (30mL) 4^<0T-b b - h 'j ;i/ (554 

mg) OviifttZ- 7 S-Ct-n-B u L i (12. 4 mm o 1 ) ^SPx./Co 
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^- y. 86/ 



THF (lOmL) 4><^p«f-;u 1-tert - fV ^i/iJ 3-\£u 
^) i;>ij)V:i(^i/]y- V (2. 6 g) ^JPx., rl'^tl'^r 1 OB#P^»L. J^lS?: 

7'f- : ^^-9->-I^mx^^i/ (2 : 1) ) t-ML. 1- (i-te 

r t-yV^-yi] 1: o ij v > - 3 - - 2 - v 7 7 x ^ > - l - 1 

> (2. 3 5 g) tXWzo 7-tY=.h'))l (1 OmL) "13^2 

-iJ'nnVxx^UT-'UT-'t K ( 1 . 4 g) . 3-7 ^ / ^yV'-)l (8 1 9mg 
) RXf 1 - ( 1 - t e r t - 7> ^ -> ;i/*-;H:: D 'j y > - 3 - ^ - 2 - 
vryx^>-l-t> (2. 35g) OM^l. 5BffBl»il»IL/Co RIS 
U^^im^i'(:'r^ML. ^mLfz^^Bi^MX-mUL. WMit^m (2. 18 

g) ^mm^Btixmzo 

C22H24ClN502<7)tti:ft :C, 62. 04;H, 5. 68;N, 16.44. 
mwmx, 61. 94;H, 5. 69 ;N, 16. 45. 
MS(EI):425(M+). 

iH-NMR (400MHz. DMSO-de) 5 (ppm): 1.14(9H,s), 2.07(lH,m), 2.32(lH,m), 3.29 
-3.58(5H.m), 5.37(lH,s), 7.22-7.34(4H,in). 7.42(lH,d, J=8.3Hz), 9.78(lH,s) 
, 12.20(lH,s). 

[0 2 2 0] 

mm\ 8 6 

4- (2 -^oP7xx;i/) - 5 -i/7 y - 4 . 7-yl^Kn-6- (b'n'jy 
>-3-^)V) -2 H-b°7-/Pr3. 4-bHi'Jv> 

6- (1 - t e r t -7 h^vi^^l/'l^-^Hfov v'>-3-4"^i') -4- (2 
-^DD7xx;i.) -5-vTy-4, 7-vli Kn-2 H-t:9v'n[3, 4 
-b]li';v> ( 7 0 6 mg) ^M?a-C4 N-HC 1 v^^-'f (5mL) 
tiJPx., ?S^!^^2BfrBm#L/>:o M^?^E©*L. ?M^:x^ y 
xf-;l.-ef5fe^L. IfmtT^cfgH^B^MT'lilllXL, HS^b^tl (4 6 0mg) ^r* 

MP: 210-215t: (^M) 
MS(EI):325(M+). 
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^-v: 87/ 



iH-NMR (400MHz. DMSO-de) § (ppm) : 2. 24 (2H. m) , 3. 15 (IH, m) . 3. 26-3. 55 (3H. m) . 

3.64(lH,m), 5.34(lH,s). 5.40(lH,brs), 7.23-7.32(4H,m). 7.43(lH,d, J=7.3H 

z), 9.38(lH,brs), 9.51(lH,brs), 9.97(lH,s). 
[0 2 2 1 ] 

^mm 8 7 

4- (2. 1. 3-^yXir^-^'J7^/~)l-4-4 )l) -5- (\£')i/>-2 
-4)U) -4. 7-vl^ Kp- 6 -7°Dl:f;l/-2 H-ti'7V"nr3. 4-b1b:°'; 

^Sfb'^t/^2, 1, 3-^yXt^^i^'7y'-)i-4-7)ir\^v. ^;i/K 

^j8 4 trntumx-n^Lfzo 

MS (EI): 358 (M+). 

iH-NMR (400MHz, DMSO-de) S (ppm) : 0. 84 (3H, t , J=7. 3Hz) , 1. 64 (2H. m) , 2. 27 (IH, 
m), 2.35(lH,m), 5.96(lH.s), 6.95(lH,.m), 7.11-7.18(3H,m), 7.40(lH,m), 7.5 
l(lH,m), 7.69(lH,dJ=9.3Hz), 8.35(lH,m), 8.54(lH,s), 11. 78(lH,brs). 
[0 2 2 2] 

mmm s s 

6 - (1 - t - •/ h ^ '> bf^ 'J V > - 4 - >f ;U) - 5 - v 7 y - 4 . 
7-vliKo-4- (4 yry-4-4 )l) -2 H-bf^ynrs. 4-b1tf'J 

3 - T 4 y if -7 y - i)^ b '^mM 1 i: jWi t: Tjmx-wM t o 
MS(EI):445(M+). 

iH-NMR (400MHz, DMSO-de) (ppm): 1.41(9H.s), 1.56-1. 59 (2H,in), 1.88-1.06(4 
H.m), 2.58-2.83(7H.in), 4.06(2H,m), 4.96(lH.s), 6.90(lH,m), 7.04-7. 07(2H, 
m), 7.14(lH,s), 9.55(lH,s), 12.08(lH,s). 
[0 2 2 3] 

mmm s 9 

6 - ( 1 - t - 7" S ^ V If ^ 'J v > - 4 - ;u) - 5 - -> 7 y - 4 . 
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^-v: 88/ 



7-vtlKP-4- (2. Ko^>V'rbl77>>-7--f -2H- 

liS-fb'^t^^-^^^'l^ 4 V=-^^y-- h . 7- {2, 3 - V t Kn^> v'[b] 

MS(EI):445(M+). 

iH-NMR (400MHz, DMSO-de) <? (ppm): 1.42(9H,s), 1.57-1. 66 (2H,in), 1.88(4H,m), 
2.73-2.90(3H,m), 3.17(2H.in), 4.09(2H,m), 4.54(2H,m), 5.01(lH,s), 6.76(1 
H,m), 6.84(lH,d,J=7.1Hz), 7.05(lH,d. J=6.6Hz), 7.22(lH,s), 9.52(lH,s), 12 
.06(1H, s). 

[0 2 2 41 

mmn 9 0 

6- (1 - t -7'h^v:^;i/:d^'-;Utf^'J v>-4-^;l/) -5-V7/-4. 

7- ytiKP-4- (3. 4-ytl Kn-2H-^^^yi^°v>-8-^;i/) -2 

H - kf 7 VP r 3 ■ 4 - b 1 bf V > 
mit^m^^"^)^ 4 y=-^^7-~Y . 8- (3, 4-vliKn-2H-^ 

MS(EI):461(M+). 

iH-NMR (400MHz, DMSO-de) o (ppm): 1.42(9H.s), 1. 58-1. 69(2H,m) , 1.80-2.00 ( 
4H,m), 2.73-2.95(5H,m), 4.09(2H,m), 4.22(2H,in), 5.14(lH,s), 6.74(lH,m), 
6.84-6.89(2H,m), 7.2l(lH,s), y.48(lH,s), l2.03(iH,s). 
[0 2 2 5] 

'%mm 9 1 

6- (1 - t -7"b^'>^;i/d^"^;i/ti^'j v>-4-^;w) -4 - (2-^no 
-3- b 'J 7;l-^n^^;l/7xzi;i/) -5-v7y-4. 7-vt::KP-2H- 
\£vVu\2. 4-b1ti'Jv> 
fiaik^t^^J^^^i- 4y=-^^T~Y. 2-^on-3- h'j7;i/tn^^ 
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^-v: 89/ 



MS(EI):461(M+). 

iH-NMR (400MHz, DMSO-de) 0 (ppm): 1.41(9H,s), 1.62(2H,m), 1.89(2H.m), 2.60 
-2.90(3H,in), 4.10(2H,m), 5.54(lH,s), 7.32(lH,s), 7.52-7.56(2H,m), 7.75(1 
H,dJ=9.3Hz), 9.79(lH,s), 12.25(lH,s). 
[0 2 2 6] 

mtm 9 2 

■S-v7y-4. KP-4- (3. 4 - Ka- 2 H---^> V'tf 7 > 

-8-^;v) -fi- (tf^'J v>-4-^;i/) -2H-liv'/nr3. 4-bll:: 

1iMib^"t»^6- (1 - t -yh^v>(7;u*'-;i/t:^'J v>-4-^;i/) -5 
-i/T/-4, 7-vtKa-4- (3, 4 - v t Ko- 2 H-^> V'l;^ >- 
S-'f^U) -2 H-t:7V"n[3, 4 - b] t°>J v^Ti-fb^^O 2 <!:l^ 

MS(EI):361(M+). 

iH-NMR (400MHz, DMSO-de) ^ (PPm) : 1 • 83-1 . 98 (4H, m) , 2.14 (2H, m) , 2. 74 (2H, m) , 
2.90-3.00(3H,m). 4.22(2H,m), 3.40-3.70(5H.m). 4. 16-4.27(2H,m), 5.15(1H, 
s), 6.74(lH,in), 6.83-6.89(2H.m). 7..22(lH.s), 9.54(lH.s). 
[0 2 2 71 

mmm 9 3 

5-'>7y-4. 7-vt^Kn-4- (y( yr>-4-^ -fi- (bf^Uv 
>-4 - 2 H-tf^ypf^. 4-bifc:'7-» jaigj.a 

liSib-^tf^ 6 - (l-t-7'b^v:^;i^*-;wtf'^';v>-4-^;w) -5 
-V7/-4, 7-vliKn-4- (^ > 4 - ^ -2H-t°7yn[ 

3 , 4 - b ] V > ^ ^ w 2 h iwi i::^ri-c^^iS t Ttio 

MS (EI): 345 (M+). 

iR-NMR (400MHz, DMSO-de) «5 (ppm): 1.80-1.99(4H,m), 2.14(2H,m), 2.58(lH,m), 
2.82-2.95(6H,in), 3.30-3.50(2H,m), 4.97(lH,s), 6.90(lH.m), 7. 04-7. 09(2H. 
m), 7.17(lH,s), 8.37(lH,m), 9.10(lH,m), 9.62(lH,s). 12.18(lH,brs). 
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10 2 2 8] 

mmm 9 4 

!S-v7y-4. 7--yi^KP-4- (^>y>-4-^;^) -6- (1 - > f- 

1^M'fb^t/^5-v7/-4, 7-vl:Ko-4- (-f > ^ >- 4 - 
6- (e^'j v>-4 -2 H-ti7y'n[3, 4-b]t:';>''> ta^ta 

iH-NMR (400MHz. DMSO-de) 5 (ppm): 1.56(2H,m), 1.84-1.98(6H,ra). 2.15(2H,m), 
2.58(lH,m), 2.80-3.00(6H.m), 3.20-3.40(2H,m), 4.95(lH,s). 6.90(lH,ra), 7 
.05-7.07(2H,m), 7.14(lH,s), 9. 54(lH,brs) , 12. lO(lH.brs). 
[0 2 2 9] 

mmm 9 5 

f>-v7y-4. 7-vtlKn-4- (3. 4 - vl^ KP- 2 H-^> V'b: v > 

■ 4-hie'jv> 

i^Sfb^tl^ 5 - vT/ - 4 , 7-vliKP-4- (3, 4->='t:KP-2H 
-^>y'li7>-8-^^l^) -6- (tf^U v>-4-^;v) -2H-li°yV'P 
[ 3 , 4 - b ] t° >; V > Jl^il^^ ^Iffe^J 3 i: |Bl C^^-zfeT'^it L fco 
iH-NMR (400MHz, DMSO-de) S (ppm) : 1 . 90-2. 00 (4H, m) , 2. 24 (2H. m) . 2. 73-2. 75 (5 
H,m), 2.94-3.08(3H,m), 3.40-3.48(2H,m), 4. 17-4.27(2H,in), 5.15(lH,s), 6.7 
4(lH.m), 6.84-6.89(2H.m), 7.22(lH,s), 9.58(lH,s). 9.80(lH,in), 12.15(lH,s 
). 

[0 2 3 01 
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Hbl 7] 







[0 2 3 1 ] 
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iitl 8] 




mmm a? mmm ss mmtt 39 *mm 40 



[0 2 3 2] 
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[0 2 3 3] 
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3HC1 



mmm 73 



mmm n 



mmm 76 





o 



[0 2 3 4] 
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lit2 1] 




SeMflSI 9ei6«l82 9glfefl83 SSlfifll 84 




SKfllBS 3Sttfl86 MflIB? «1IS0|88 




9iisfii89 ssiiflgo mm«9\ mitm92 




^mm 93 s^ttfti 94 m*9t 95 



[0 2 3 51 

mmmi<Dit^s^ (o. ssp) , ilm (2 5gi5) , it^H-t;i^n-x (35^) 

^^MtKm^^Ltzo ^OM^t/^ 1 6 ^ 7 v^T'lti^L, t-y>4^5 or 
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#il 2 0 0 2 - 2 3 0 5 8 1 



^-y': 96/ 



-f- (8^) . l^^a'tJiu-;^ (1 1^) i9m ^<fc<rS^L. 

[0 2 3 6] 

mmmKDit'k^ n. omg) tmi- v ^) 'y a o. omg) i-mi^TK 

[0 2 3 71 

*l&B>gfb^t/(^^'; ='-y>v>:5'--t*^-:h--t'-3^-^ (GSK-3 /9) 

[0 2 3 8] 

StMl^lll : GSK-3 13 muffin 

^mWM (2 5/iL) (2 0mm 
ol/L Tris-HCl (pH7. 5) . lOmmol/L Jl-fLv^'T^v 
-^A. 5mmo 1/L y^t;^^-f F-^l^) 4" i::-C C R E B ^v?. *^7°f- K ( 
4. 6 nmo 1 ) , -^-it+'G S K- 3 /? (0. 5^^yh) . ATP (5nmo 
1) > [y-32p] ATP (12. 3kBq) ^ ^i^j^jb^tl^, 3 O^tC 
T2 O^P^SRL>$-efCo RED^t? (lO/iL) ^-r t>XmiftP 8 1 tmt^-li: 
, >^ (1 0 Ommo 1 /L) KXik^L. v>-^P--> 

3 >^'>>:5'-t:-Cc pm^iJ^tTtio 'e<7)|t:^, ^IfeH^fb-a-t/ti 1 - 1 0 0 0 

nm 0 i / lc; I Csoii^^ trco Mi: t"C\ iukmo I Csom^ii'. r ('^'^ 1 

[0 2 3 9] 

CREBx1^7.;^/^7°f- K(i, Lys-Arg-Arg-Glu-I le-Le 
u - S e r -A r g-A r g-P r o - S e r (P) -T y r - A r gT'^b'So 
[0 2 4 0] 
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mmm no. 


ICso (nmol/L) 


2 


10 


3 


2.5 


8 


3.7 


11 


14 


23 


4. 1 


58 


1.8 


63 


3.0 



[0 2 4 1] 

mtfz'ik. nmmm^ l3-7^u^ K (25-35) (20;«mo i/d JsJ: 
VU.mt^'^ (GSK-3 X-mmt. :^«^3B#fflMlt^Ci:llJ:o 

mimmt (GSK-3 /^CJ:^'; >m«fS) ^fflv^fcE I ArStiio-C^'^ 

f ^>/^°^K<7)IJ >^'^I:^/K;^^^p,lJ^L, G S K- 3 /?Pl#^<7)^$g«-e<7)Pi# 

[0 2 4 2] 

mLfzi^. C<7)Wi«5r/3-7^ K (25-35) (20;«mo 1/L) 

I xf^^mit'^m ( G s K - 3 /? mmm) -cms l . it « ^ 2 4 nwm ^^t 
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[0 2 4 3] 

7.t?->X= tctrtj^^fb^tl (GSK-3 y9PI*^) ^MWS-^L> ^(D3 0^ 

r fla 3^ > ^ ^' ^ K «o U > ^jb ^ If 2* L o ffi it JflL 3 B# Pb^ 1^ i: :^ X = <7)Ba 
5ii^f>?f,l^»L. 'J ^^^b^-^^^^^'^K^^Eimff (GSK-3 /3UJ:^'J 

^;u^?!iJ^L. -enti^o^^T. GSK-3 /?PI#^<7)Xf-;t^X^fluJi*I-eoGS 
K-3 /SPIl^f^ffl^MLTtio 
[0 2 4 4] 

^lim-g-tfti^ V^)u-yyi^y^--{f^i---{f-3^-^ (GSK-3^) 

. /N>-f->h>^. jie^iR^-a ^ u^. W4^mmmm. mmm. tie 
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^-y': 1/E 



^ (I) : 

litl] 



^)-a-Yy'yy (GSK-3/3) ^(DWSi^ii'^^k-h 




(I) 
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